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Foundry Accidents 


It is not only in this country that the rate of acci- 
dents in the foundry is higher than in general in- 
dustry. In America, where accident frequency is 
reported as the number of lost-time accidents per 
million man/hours worked, the rate for the whole 
of industry was 13.5, whilst that for the foundry was 
26.9. Mr. Frank G. Steinebeck, commenting on the 
position in Foundry, rather picturesquely de- 
scribes the position in the following terms: “Top 
management has not insisted that safety be given 
top billing among the production problems of the 
company, and has not developed a well-organized 
programme that carries zeal for plant safety down 
the line to every supervisor and worker. Until this 
is done, safety cannot show much improvement.” 

Only recently in this country, health and safety in 
foundry practice was “ given top-billing ” as it was 
the subject of a Private Member’s Bill. It was well 
and sympathetically discussed, but the final outcome 
is that as many of the proposals as are generally 
deemed desirable are to be embodied in the Factory 
Acts.* This shows up a fundamental difference be- 
tween American and British conditions, for in the 
former country there is no Federal legislation, but 
such matters are left to the individual States. Thus 
there is a constant urge to reduce accidents both 
from the humanitarian and economic angles, and 


“See page 155 of this issue. 


this finds expression in very effective pictorial and 
loud-speaker propaganda. In this country, there 
are the Factory Acts designed to minimize the occur- 
rence of accidents. Yet, if these are over-extensive, 
they may well defeat their objectives, as the creation 
of a feeling that a factory is “* foolproof ” engenders 
carelessness. An outstanding defect in our legisla- 
tion is the omission to make compulsory the wearing 
of the protective clothing that has to be provided. 
Thus it is essential that “top management” or, as 
we prefer it, higher executives, should, like the 
American foundry owners, be zealous for plant 
safety, for no amount of legislation will remove the 
inherent risks associated with factory life. 


There are still too many accidents due to crass 
ignorance, such as the use of unsuitable slings; 
taking a siesta in a mould-drying stove; disregarding 
the protection afforded by safety clothing, and so 
forth. There are a number of accidents reported 
which, though they happen in foundries, have no 
association with the manufacture of castings, as for 
instance deaths caused by being pinned down by 
motor-cars in the works yard. Much of the Gar- 
rett Report” is likely to become law and we hope 
that the outcome will be a lowering in the “ accident 
rate ” of the industry, yet we fear that complacency 
may replace alertness as a result of excessive legis- 
lation. 
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Leaders of the Industry 


MR. EDWARD PLAYER 


R. EDWARD PLAYER deserves a place in the history of 
MI British metallurgy as the man who pioneered the making of 
magnesium castings and, moreover, did it so successfully 
that one of the companies he directs—Sterling Metals, 
Limited—is the largest producer in this country. Mr. Player, 
who is a native of Coventry, received his early education 
at Bablake School and his technical training at Birmingham 
University. Thereafter, he spent some time on the design side of the 
electrical engineering industry, and this is, by the way, quite a good 
background for success in foundrywork. In his later career, Mr. 
Player has striven continuously to bridge the gaps existing between 
the drawing board and the finished casting. Though so well known 
and appreciated for his work on magnesium, he is equally interested, 
through his position as managing director of Birmid Industries Limited, 
in aluminium and iron castings for the automobile industry 
and in rolled products manufactured from light alloys. The word 
“ interested” in the case of Mr. Player embraces both business matters 
and technology. In the former activity, it bears fruit in the councils 
of a number of trade associations, whilst in the latter, he has, as far 
as*a busy life would permit, supported the Institute of British Foundry- 
men since 1919, especially during the all-too-short life of its Coventry 
branch. In 1928, he gave a paper of outstanding merit on the manu- 
facture of magnesium castings before the Birmingham Metallurgical 
Association and his interest has never waned. 

Mr. Player believes that the future will show increased requirements 
for light alloys apart from the demand for aircraft components, 
because of the advantages they show in handling and in the machine- 
shop. So far, insufficient attention has been paid to machine-tool 
design to achieve the best results with light alloys. Mr. Player is 
satisfied “ without undue complacency” that the magnesium industry 
in this country is as advanced and progressive as that in the States. 
In fact, in one particular field, that of alloy development for high- 
temperature work, it is possible this country leads. 

In Mr. Player’s conception of desirable trends for the industry, he 
obviously would like to see some lowering in the prices of the raw 
materials, especially the provision of good-quality secondary mag- 
nesium ingots at competitive prices. Turning to iron castings, he 
deplores the inclusion of iron and steel foundries within the purview of 
the Board to be set up by the new iron and steel legislation. Among 
his views on other subjects, he contends that taxation could be reduced 
as there are too many non-producers and too few producers. Con- 
sidering the plant available to founders, he is of the opinion that 
standard types of British equipment such as moulding machines, con- 
veyors and the like are undoubtedly of good design and quality, but, 
too frequently. important new developments seem to originate abroad. 

Mr. Player finds that his garden and family interests give the neces- 
sary balance to a busy commercial life. As an after-dinner speaker, 
however, he ranks amongst the best in the foundry industry and his 
well-phrased forthright opinions invariably merit the approbation of 
any company he graces. 
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New Development Area 


HE Board of Trade has made an Order under the 
Distribution of Industry Act, 1945, creating a new 
development area embracing part of North-East Lan- 
cashire and a neighbouring area in the West Riding of 
Yorkshire. If the Order is approved by a resolution 
of each House of Parliament, the area will be known 
as the North-East Lancashire Development Area, and 
will include the following :— 
In the Administrative County of Lancaster:—The 


municipal boroughs of Nelson and Colne; the urban - 


districts of Barrowford, Brierfield, Padiham, and Traw- 
den; within the rural district of Burnley, the parishes 
of Briercliffe, Foulridge, Hapton, and Simonstone; and 
the county borough of Burnley. 

In the West Riding of Yorkshire:—The urban dis- 
tricts of Barnoldswick and Earby; and within the rural 
district of Skipton, the parish of Salterforth. 


Forty Years Ago 


In the FoUNDRY TRADE JouRNAL of February, 1913, 
the Editor, in quite a well-balanced leader, deprecated 
use being made of technical societies for commercial 
exploitation. At the fifth annual dinner of the Lanca- 
shire branch of the British Foundrymen’s Association, 
the late Mr. Oliver Stubbs pleaded for higher produc- 
tivity to combat the higher cost of raw material. There 
is a picture of a shot-blast cabinet and its features and 
operation would satisfy the most disgruntled of to-day’s 
factory inspectors. There is also a long illustrated 
article on the “ new” works of J. W. Jackman & Com- 
pany, Limited, of Manchester. Amongst the Patents 
accepted was One by Victor Stobie, for the use of an 
oil and gas burner in combination with an electric 
furnace. Listed under the new companies registered 
is Patternmakers (Engineering) Company, Limited, and 
we congratulate the concern on the substantial progress 
they have made. 


EFCO Agreement 


The Electric Furnace Company, Limited, have re- 
cently concluded an agreement with Swindell-Dressler 
Corporation of Pittsburgh for close collaboration be- 
tween the two companies, especially with regard to the 
manufacture and supply of large arc furnaces up to 100 
tons capacity, both for this country and European and 
Empire countries. In view of the changing situation 
with regard to dollars available for purchase of equip- 
ment from the United States, this agreement should 
prove of value, in so far as it will enable this com- 
pany to offer the best American design of furnace, 
based on the large number of equipments installed in 
the U.S.A., manufactured and supplied by British 
engineering capacity. An exchange of technical 
information on both small and large arc furnaces has 
been arranged and a satisfactory basis for the supply 
of all drawings and information to enable furnaces 


larger than hitherto built in this country has been 
agreed. 


MIDLAND Tar DISTILLERS, LimiTeD, Oldbury (Worcs), 


has concluded a new 15-year contract for the purchase 
of crude tar. 


Mr. HAROLD RIGGALL, managing director of Ruston 
& Hornsby, Limited. left earlier this week for a visit 
to South and East Africa. 
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Notes from the Branches 


Sheffield 


The annual dinner of the Sheffield branch of the 
Institute of British Foundrymen was held in the Royal 
Victoria Hotel on January 26, and was presided over 
by Mr. F. A. Martin, O.B.E., branch president. The 
chief guest was Dr. L. du Garde Peach. The Master 
Cutler (Sir Harold West) and the president of the 
Sheffield Chamber of Commerce (Mr. W. G. Ibberson) 
were also present, together with Dr. C. J. Dadswell, 
president of the Institute. The Master Cutler in re- 
sponding to the toast “The Industries of Sheffield” 
pointed out that approximately half the insured workers 
in the Sheffield district were employed in the iron and 
steel and engineering industries, and referred to the 
necessity for personal touch and choice of those who 
have to deal with free enterprise in industry. Dr. C. J. 
Dadswell, said Sheffield iron and steel foundries made 
every conceivable form of casting and used as one 
example the 200 tons of liquid steel which had recently 
been poured for the biggest single casting ever made 
in Britain. The number attending was a record for the 
branch. 


Factory Equipment Exhibition 


The first National Factory Equipment Exhibition 
is to be opened at the Royal Horticultural Hall, Lon- 
don, on March 23 and will continue until March 27. 
Great interest has been aroused among manufacturers 
in Great Britain and abroad in the new venture, and 
one of England’s leading industrialists, Sir Miles 
Thomas, will open the exhibition. His Royal Highness 
the Duke of Edinburgh has consented to pay an official 
visit on the second day. 

Displayed will be Britain’s most modern factory 
equipment, designed to increase production and reduce 
costs, thereby making a contribution to the export drive 
and so to raising the standard of living of the country. 
Exhibits will include mechanical-handling equipment. 
costing and accounting systems, safety equipment, pro- 
tective clothing, automatic tools, dust-removal systems, 
and workers’ welfare equipment. There will be a 
mannequin parade of protective clothing and a display 
of industrial films. 


Institution of Metallurgists’ Examinations.—The next 
examinations for the licentiateship and associateship of 
the Institution of Metallurgists will be held from 
August 24 to September 1, 1953. Candidates must 
submit their applications for permission to enter the 
examinations before May 1, 1953. Each application 
must be made on a form to be obtained from 
the Registrar-Secretary, Institution of Metallurgists. 
4, Grosvenor Gardens, London, S.W.1, and must be 
accompanied by a registration fee of one guinea. The 
balance of the examination fee will be payable before 
August 1, 1953. 


The Institute of British Foundrymen will celebrate 
its Golden Jubilee in April, 1954. It is desired to pre- 
pare a short history of the Institute's work, and the 
secretary would be glad if members who are in posses- 
sion of documents, papers or reports covering the years 
1904 to 1906 would be good enough to lend them for 
a short time. All such papers, which will be duly re- 
turned when finished with, should be forwarded as soon 
as possible. It is suggested that documents which are 
regarded as valuable should be sent by registered post. 
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Occurrence 

When a molten metal is poured into a sand mould 
it is immediately confronted with a steam atmos- 
phere, which in general is oxidizing to the metal. 
A reaction, therefore, occurs between the metal and 
the atmosphere of the mould. 2M+0O,—2MO. 
Usually this reaction leads immediately to the pro- 
duction of a tough impermeable oxide skin on the 
surface of the casting, which effectively stifles fur- 
ther reaction. However, with certain metals, for 
reasons which are discussed later, reaction is not 
stifled but is able to continue apace. Alloys in 
which this happens are said to be subject to “ mould 
reaction.” 

It might be thought that mould reaction only 
occurs in green sand moulds, but in fact the reaction 
proceeds equally well in dry sand moulds; presum- 
ably the reason is that in dry moulds reaction takes 
place between the metal and moisture combined with 
the bonding clay, which is, of course, not removed 
during low temperature drying. Indeed Baker’ and 
Lees’ have shown that if the reaction is to be pre- 
vented by removing the moisture present, it is neces- 
sary to bake the mould at over 900 deg. C. 

The occurrence of mould reaction depends on the 
presence in the alloy of certain highly reactive ele- 
ments and, in general, the violence ofthe reaction 
increases with the amount of reactive element. The 
most important of the elements which cause mould 
reaction in non-ferrous alloys are magnesium and 
phosphorus. Thus it is found that magnesium alloys, 
aluminium alloys containing more than about 0.5 
per cent. magnesium, and copper-base alloys con- 
taining more than small amounts of phosphorus, 
are all subject to mould reaction. As little as 0.03 
per cent. phosphorus promotes mould reaction in 
gunmetals, but rather greater quantities—up to about 
0.3 per cent.—may be present in straight bronzes 
before the amount of reaction becomes substantial. 
Certain other easily oxidizable metals also provoke 
mould reaction, for example, mould reaction occurs 
in both aluminium-base and copper-base alloys con- 
taining small amounts of boron. The presence of 
alkali or alkaline earth elements produces some 
mould reaction in most. aluminium alloys. Sub- 
stantial mould reaction is produced in copper-base 
alloys by the co-presence of lead and silicon. 


*A Paper read before a joint meeting of the London branch 
of the Institute of British Foundrymen and the Institute of 
Metals. The Author is head of the melting and casting sec- 
tion, British Non-Ferrous Metals Research Association. 
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Mould Reaction’ 


By R. W. Ruddle, M.A., A.I.M. 


The subject of mould reaction is one of considerable importance to the foundryman, for its occurrence in 

sand-casting of some non-ferrous alloys frequently leads to unsoundness, surface attack and conse- 

quent rejection of the casting. Furthermore, as is shown below, the occurrence of mould reaction may, 

in certain circumstances, lead to an improvement in the soundness of the casting and thus be of value to 

the foundryman. In the last ten years or so a large amount of experimental work on mould reaction has 

been carried out in the laboratories of the British Non-Ferrous Metals Research Association. The present 
Paper is a survey in broad outlines of the results of this work. 


A rather curious form of the reaction occurs in 
aluminium-silicon alloys of eutectic composition. In 
commercial practice boric acid is often added to the 
sand to prevent mould reaction in aluminum- 
magnesium alloys. If modified eutectic aluminium- 
silicon alloy is poured into sand containing boric 
acid, violent mould reaction occurs, although no 
such reaction is produced in the absence of boric 
acid, or when the alloy is unmodified. Some reac- 
tion occurs when a plain aluminium-sodium alloy 
is poured into a mould containing boric acid, but 
the degree of reaction is much less than is the case 
with the modified aluminium-silicon alloy. 


Effects 

The effects of mould reaction are in general two- 
fold. In the first place some of the metal of the 
casting may be consumed during the reaction. This 
effect is present in extreme degree in magnesium- 
base castings where, if the reaction is allowed to 
proceed unchecked, the entire casting catches fire 
and is consumed. In the case of LM 10, the 
aluminium-10 per cent. magnesium casting alloy, the 
reaction is less extreme. Here, in severe cases, 
mould reaction results in the production of patches 
of oxide on the surface of the casting—this is some- 


_ times known as “sand attack.” These patches are 


(a (b) (c) 

Fic. 1.—Photographs showing Sub-surface Oxidation 
in Fractured Bars (2-in. dia.) of Aluminium/10 per 
cent. Magnesium Alloy. Mould Reaction (a) in- 
hibited, (b) partially inhibited, and (c) uninhibited. 
(Approximately x 4.) 
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Fic. 2.—Sub-surface Oxidation and Cavitation in a 
Fractured 3-in. dia. Bar of Aluminium/10 per 
cent. Magnesium Alloy. 


generally about the size of a sixpence or a shilling 
and may extend 4 in. or more into the casting. It 
is obvious that these patches, besides being un- 
sightly, render the casting useless unless the 
machining allowances are very heavy. Apart from 
these patches of localized severe oxidation, the reac- 
tion results in more general partial oxidation for 
some distance below the surface of the casting. This 
is illustrated in Fig. 1 which shows the fractured 
sections of three castings in which the reaction was 
allowed to proceed to different extents. Another 
example is given in Fig. 2; the cavities around the 
periphery of the casting shown have resulted from 
the severe oxidation at the surface. 

In the case of copper-base alloys, there does not 
seem to be any large amount of metal consumed 
during the reaction, and there is no visible sub- 
surface oxidation. 

The second important effect of mould reaction 
arises from the fact that reaction of the metal with 
steam results in the liberation of hydrogen accord- 
ing to the reaction: — 

Me + H,O == MeO + H, 
Furthermore, the hydrogen is probably liberated 
in the nascent—that is, atomic—form, at the metal 
mould interface. Some of this atomic hydrogen dif- 
fuses into the casting and during solidification is 
liberated as gaseous hydrogen giving rise to gas 
porosity. For obvious reasons, the porosity thus 
produced tends to be greatest near the surface of 
the casting, as is shown in Fig. 3; the lower pair of 
lines in this figure compare the distribution of 
porosity in a normal mould (full line) with that in 
an unreactive mould (dashed line) produced by 
bonding sillimanite with ethyl silicate. The upper 
pair of curves show the same effect in the case of a 
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casting made from metal which contained some dis. 
solved hydrogen before the casting was poured, 
Fig. 4 is a photomicrograph showing the concentra. 
tion of porosity towards the outside of the casting 
The introduction of hydrogen gas and the conse. 
quent porosity occurs in all cases of mould reaction, 
Quite obviously this is most undesirable where 
really sound casting is to be produced. As js 
explained below, however, there are occasions when 
gas porosity produced by mould reaction is useful 
rather than harmful. 

Incidentally, this gas absorption is helpful to the 
investigator in providing a quantitative measure of 
the extent of the reaction. For example, the density 
of a particular casting can be compared with that of 
a similar casting made in an unreactive mould; in 
this way it has been found that the presence of more 
than about 1.5 per cent. porosity in D.T.D. bars 
made from degassed melts of bronzes and gun. 
metals, indicates that mould reaction has occurred. 
In the case of aluminium alloys anything in excess 
of about 0.5 per cent. porosity in a D.T.D. bar 
would be taken as evidence of mould reaction. 
Alternatively, if it is desired to avoid the difficulties 
of making a blank in an unreactive mould, the pro- 
cedure illustrated in Fig. 5 can be employed. This 
figure shows a cylindrical test-casting much used in 
work at the British Non-Ferrous Metals Research 
Association; the diameter varies between 2 and 5 in. 
The casting is first of all part sectioned and then 
fractured and the fracture examined for visual evi- 
dence of mould reaction. A slice is then cut from 
the casting and this slice is bored out in two steps, 
the density being measured before and after each 
step. It is thus possible to measure the variation 
in density from the outside to the inside of the slice. 
If the density is greatest at the outside and least in 
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Fic. 3.—Distribution of Porosity in 2-in. dia. Bars 
of Aluminium/10 per cent. Magnesium Alloy 
cast in Unreactive Mould (broken lines) and in a 

_ Mansfield-sand Mould without Inhibition of 
Mould Reaction (full lines). The Lower Pair of 
Record Lines were obtained from Castings made 
from Degassed Metal and the Upper Pair from 
Castings made from Gassy Metal. 
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the inside it is safe to assume that little or no 
reaction has occurred. If, on the other hand, the 
density increases from outside to inside it is clear, 
bearing in mind Fig. 3, that substantial reaction has, 
in fact, been produced. 

For example, in the case of a particular 2-in. dia. 
casting in aluminium-10 per cent. magnesium alloy 
in which mould reaction had been fairly well in- 
hibited by means described presently, the porosities 
were: Outer ring 0.2, mid-ring 0.3, centre cylinder 
0.6, and whole casting 0.4 per cent. respectively, 
indicating that little reaction had occurred. The 
following figures were obtained from another simi- 
lar casting in which, however, the reaction was not 
inhibited—outer ring 4.4, mid-ring 2.0, centre cylin- 
der 1.4, and whole casting 2.7 per cent. In this 
case, the large amount of porosity in the outer ring 
compared with the centre cylinder, shows that sub- 
stantial reaction occurred. This is also shown by 
the overall porosity—0.4 per cent. in the first 
example, and 2.7 per cent. in the second. 


Mechanism of the Reaction 


It must, at the outset, be admitted that there is 
still a great deal which is not known about mould 
reaction, so that the views expressed below are still 
very tentative. It is clear from the foregoing that 
for mould reaction to occur, two conditions must 
be fulfilled. First, there must be present in the alloy 
an element whose affinity for oxygen is high enough 
to cause dissociation of steam. Sécondly, the reac- 
tion product—generally an oxide film—must be in- 
capable of stifling the reaction. On this basis it is 
fairly easy to see why mould reaction occurs in the 
three main groups of alloys which are dealt 
with—magnesium-base alloys, the aluminium- 
magnesium alloys and the copper-base alloys con- 
taining phosphorus. In the case of magnesium 
alloys, the oxide produced has a smaller volume 
than the volume of the metal from which it was 
made, i.e., its Pilling-Bedworth ratio is less than 1. 
The result is that the oxide film does not cover the 


Fic. 4.—Photomicrograph showing Concentration 

of Porosity near the Surface of a Partially In- 
hibited Casting. The Outer Region of this 
Casting contained 4.5 per cent. Porosity. (x 7.5.) 
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Fic. 5.—Cylindrical Test Casting, showing the 
Method of Cutting and Density Determination. 


surface completely and reaction proceeds at gaps 
in the film. 

Matters are rather more complicated in the case 
of aluminium-base alloys containing magnesium, but 
here also the oxide film consists largely of mag- 
nesium oxide and the explanation of why the reac- 
tion occurs is no doubt similar. In copper-base 
alloys which contain phosphorus, the reaction 
product is not an oxide but, in all probability, a 
phosphate which is liquid at temperatures near the 
solidification temperature of the alloy. It is easy 
to understand that a liquid reaction product of this 
nature would not stifle the reaction, when it is also 
known that this liquid dewets on the surface of the 
alloy. The explanation of mould reaction in 
phosphorus-free, copper-base alloys containing lead 
and silicon is similar, oxidation of these two elements 
at the surface of the casting producing a liquid lead 
silicate. 

There are, therefore, good reasons for the occur- 
rence of the reaction in the main groups of alloys 
under consideration. However, when the subject 
is studied in more detail, especially as to the influ- 
ence of minor alloying additions and of substances 
present in the mould, the picture becomes much more 
complicated and there is as yet no good explanation 
for many of the effects observed. The B.N.F.M.R.A. 
has recently carried out an extensive laboratory 
study, as opposed to a foundry investigation, of the 
reaction of the aluminium-10 per cent. magnesium 
alloy LM 10. The results of part of this study were 
recently published by Swain.° 


Experimental Technique 

The technique he used in this investigation is illus- 
trated in Fig. 6. A small specimen of the alloy was 
placed in the reaction chamber and purified argon 
was passed through the chamber until the specimen 
had acquired the required temperature; at this point 
steam was admitted and hydrogen produced during 
the reaction was collected in the burette, a measure 
of the amount of reaction thus being obtained. 
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tional elements on the reaction 
of 10 per cent. tin bronze con- 
taining 0.5 per cent. phosphorus, 
This illustration shows that 
several elements such as vana- 
dium, chromium and aluminium 
reduce the amount of reaction, 
while others, in particular mag. 
nesium and iron, increase it. 


Mould Variables 


Unfortunately, the beneficial 
elements are generally those 
which are undesirable for other 


Fic. 6.—Laboratory Apparatus used by Swain for Investigating the Reaction 
of the Aluminium |Magnesium Alloy, L.M.10. 


Although some hydrogen was absorbed by the speci- 
men the bulk of that produced by the reaction was 
swept away and collected. Fig. 7 shows the amount 
of reaction which had occurred in 15 minutes, 
measured by the volume of hydrogen collected in 
that period as a function of temperature for alloys 
of several different magnesium contents. The arrows 
on the illustration indicate the positions of the 
liquidus and solidus for each alloy composition. The 
remarkable fact which emerges from this illustra- 
tion is that the reactivity-temperature curves show 
maxima which depend on the composition of the 
alloy but which are somewhere near the solidifica- 
tion temperature. In the case of the aluminium- 
10 per cent. magnesium alloy, the maximum actu- 
ally occurs between the liquidus and solidus tem- 
peratures and this may account for the fact that gas 
porosity in these alloys is found mainly near the 
surface of the casting. As yet we have no good 
theoretical explanation for these effects. 

A somewhat similar investigation has been made 
by Whitaker,* who used a slightly different tech- 
nique. One way of minimizing the reaction in the 
aluminium-10 per cent. magnesium alloy is to add 
a small quantity of beryllium metal to the alloy and 
Whitaker has been able to show that the maximum 
inhibition is produced by the addition of 0.004 per 
cent. beryllium. Using the same _ technique 
Whitaker also examined the effects of a number of 
other elements which were suspected of aggravating 
the reaction in this alloy when beryllium inhibition 
was employed. The results of this study are being 
described in a forthcoming paper.* 

An investigation of the influence of a number 
of mould and metal composition variables on mould 
reaction in 10 per cent. tin bronzes and in gun- 
metals has recently been made by Rutherford.® This 
work was foundry work as opposed to laboratory 
studies of the kind carried out by Swain and 
Whitaker, and the degree of mould reaction was 
assessed by the amount of porosity in a test casting. 
Fig. 8 illustrates the influence of a number of addi- 


Trough Containing 
Cooling Coil 


reasons; in most instances they 
form tenacious oxide skins which 
completely spoil the casting 
properties of the alloy. Fig. 9 
shows the effect of a number of 
mould variables. It will be seen 
that the reactivity of different 
sands varies quite considerably, 
synthetic sands on the whole 
being less reactive than naturally-bonded sands, 
This is presumably due to the fact that synthetic 
sands normally contain less clay and_ hence 
smaller amounts of combined moisture. The core 
sands investigated also show considerable varia- 
tion in reactivity, and this is probably due 
to similar causes. It will be observed that the 
use of certain blackings made from plumbago and 
water apparently intensifies the reaction to some 
extent. ‘On the other hand, painting the mould with 
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Fic. 7.—Reaction occurring in 15 min. shown as 4 
Function of Temperature for Aluminium Alloys 
containing various amounts of Magnesium. 
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aluminium, and in particular aluminium-magnesium 
alloy paint suppresses the reaction to a marked 
degree. In fact coating the mould with aluminium- 
magnesium paint is a practical method of inhibition 
where this is desired. The inhibition afforded by 
these paints presumably results from sacrificial 
action, the metal in the paint reacting with the steam 
and thus preventing it from reaching the casting. 
An incidental point is that when it is desired to cast 
a D.T.D. bar or other casting, in order to assess the 
quality of a melt by measurement of the density, it 
is imperative that the mould be inhibited with 
aluminium-magnesium paint if the alloy contains 
more than about 0.02 per cent. phosphorus in the 
case Of gunmetals or 0.2 per cent. in phosphor- 
bronzes. Fig. 10 also shows the effect on the re- 
activity of certain additions made to the sand. It 
can be seen that the addition of 5 per cent. 
ammonium bifluoride has markedly reduced the 
amount of reaction; pn the other hand the addition 
of the same amount of sulphur has substantially 
increased the reaction. 


Inhibition of the Reaction 


The previous section shows that the reaction in 
the aluminium-10 per cent. magnesium alloy is 
inhibited to a considerable extent by the addition 
of 0.004 per cent. beryllium. This has been con- 
firmed by foundry experiments. Complete inhibi- 
tion is not obtained in heavy sections, however, and 
if further inhibition is needed, it is necessary to add 
a few per cent. of some inhibitor to the sand. Vari- 
ous substances have been suggested, the two most 
important of which are boric acid and ammonium 
bifluoride. There is probably little to choose between 
these two inhibitors, but boric acid produces a less 
objectionable smell and appears to be slightly 
superior. The joint use of beryllium and boric acid 
is discussed in detail in a Paper to be published 
shortly.* Since the reaction is affected by time, it 
is quite likely that anything which speeds up the 
solidification of the casting, for example, chilling, 
would help to reduce the reaction, and this may be 
a partial solution to the problem of inhibition in 
really heavy sections. 

In the case of bronzes, protection is easily secured 


paint. The addition of about 5 per cent. of 
ammonium bifluoride to the sand will also largely 
inhibit the reaction in phosphor bronze. 

Mould reaction in magnesium-base alloys is 
readily prevented by adding about 5 per cent. sul- 
phur to the sand. Paradoxically, this substance 
does not effectively inhibit the reaction in either 
aluminium-magnesium alloys or copper-base alloys 
—indeed, if it gets into the sand, it will partially 
destroy the effect of the boric acid and other 
inhibitors. 

Use of Controlled Mould Reaction 


Generally speaking, foundry -alloys may be 
divided into two types: those which solidify by 
skin formation and those which solidify in a pasty 
manner. As its name implies, skin formation means 
that solidification begins at the mould wall, a thin 


by spraying the mould with aluminium-magnesium — 
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shell being formed which thickens and advances 


149 


into the casting. The pure metals and alloys of 
short-freezing range such as the eutectics solidify 


in 


this way. The long-freezing-range alloys—and 


most industrial casting alloys fall into this category 


—solidify in a pasty manner. 


Solidification begins 


at centres at the mould wall as before, but very soon 
solid crystallites appear in the interior of the cast- 
ing, so that a short time after the beginning of 
freezing the casting consists of a large number of 
crystallites suspended in molten metal, and the mix- 
ture has a slushy consistency. Solidification pro- 
gresses by the gradual growth of these crystallites, 
proceeding contemporaneously throughout the cast- 
ing, although more advanced at the extremities and 
surface than at the heat centres. 

It is not difficult to imagine that in alloys which 
solidify in this way feeding is extremely difficult, 
since all parts of the casting are competing at the 
same time for feeding liquid. Unless solidification 


is 


rapid and highly directional, as for example in a 


D.T.D. bar, no part of the casting gets fed com- 
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Fic. 8.—Influence of Addition Elements on Mould 
Reaction in 10 per cent. Tin Bronze containing 
0.5 per cent. Phosphorus. 
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Fic. 9.—Influence of (a) Moulding Sand and (b) 
Mould Coating and Additions made to Sand on 
Mould Reaction in 10 per cent. Tin Bronze con- 

taining 0.5 per cent. Phosphorus. 
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Fic. 10.—Diagram of the Disc Casting used by 
Baker (and others) and the Effect of Mould Re- 
action on Distribution of Porosity in Discs made 
in 10 per cent. Tin Bronze containing 0.7 per 
cent. Phosphorus. 


pletely, so that the finished casting contains a fair 
amount of dispersed porosity. Because freezing 
is rather more advanced at’ the extremities, the 
porosity is least in these regions and greatest and 
coarsest at the heat centres. The severe concentra- 
tions of porosity thus produced in the heat centres 
of poorly-fed castings are often extremely damaging 
to the strength and pressure tightness of the casting. 
It frequently happens, therefore, that the problem 
in the production of serviceable castings in these 
alloys, is to ensure that the unsoundness is distri- 
buted throughout the casting in the least harmful 
way; mould reaction can assist in this, as is described 
in what follows. 


Distribution of Unsoundness 


Some years ago, Baker and his colleagues’ ° 
studied the effect of variable degrees of mould re- 
action on the pressure tightness and other properties 
of unfed bronze and gunmetal disc castings of the 
kind shown in Fig. 10. The casting is run through 
the central boss and, owing to the restriction in the 
runner, is virtually unfed; this casting was intended 
to simulate, in a rather exaggerated fashion, the 
conditions of solidification which prevail in many 
commercial castings used for valves and other parts 
in which pressure tightness is imperative. 

When this casting is made from gas-free metal 
and solidifies without mould reaction taking place, 
the thinner disc part freezes rather more rapidly 
than the boss, which forms a heat centre. The solidi- 
fication shrinkage of the disc is, therefore, partially 
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fed by liquid metal which is drawn from the boss, 
Since the boss is unfed, at the end of solidification 
it is unsound to the extent of (a) its own solidifica- 
tion shrinkage, and (5) the volume of metal supplied 
to feed the thinner parts of the casting. Hence, the 
casting finally contains a small amount of porosity 
in the disc, but a large amount in the boss; this js 
shown in the illustration (full line with crosses), 
Owing to the interconnecting nature of the porosity 
in the boss the casting almost invariably leaks under 
pressure. 

Suppose now that, before pouring, the metal con- 
tains a little dissolved gas—sufficient to give rise 
to a small amount of porosity in the casting. Some 
of this gas will be rejected from solution during 
solidification of the disc part of the casting and will 
cause gas porosity in that part. It is said that nature 
abhors a vacuum, but provided a vacuum is not 
formed, it is quite immaterial to nature whether the 
solidification shrinkage is compensated by gas or 
feeding metal. As the result the central boss has 
to supply less feeding metal and is less unsound than 
is the case when no gas is present. This is indicated 
by the broken lines in Fig. 10. This method of 
reducing severe local shrinkage will, no doubt, be 
familiar to die-casters. 

Unfortunately, this method of dealing with local 
unsoundness is open to two objections. First, it is 
difficult to control the gas content of the metal—too 
much gas would make the casting very porous and 
would be worse than none at all. Secondly, the gas 
has a strong tendency to concentrate in the liquid 
metal in the heat centre as the result of diffusion. 
Whether or not this happens depends on the time 
available for diffusion but in some castings a con- 
siderable degree of concentration occurs. When this 
happens a good deal of gas porosity is produced in 


,9O/10 ALLOY (NO Be ADDED) 
x CAST IN UNINHIBITED SAND MOULD, 


Fic. 11—Diagram showing Effect of Mould Re- 
action on Distribution of Porosity in Ribbed Disc 
Castings made in Aluminium/10 per cent. Mag- 
nesium Alloy. 
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the heat centre, the soundness 
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of which will, therefore, be 
little improved or even made 
worse; Fig. 10 (broken lines) 
shows that in this particular 
casting the amount of porosity 
in the boss, although reduced, 
is still large. 

Now if freezing is already in 
progress when the gas enters 
the casting—as is the case when 
mould reaction occurs—there 
will be much less opportunity 
for concentration of the gas to 
take place, because less time is 
available for diffusion. Conse- 
quently most of the gas is re- 
jected from solution close to 
the surface of the casting (see 
Fig. 3, depicting the variation 
of porosity with distance from 
the surface). The result of this 
is that the demand of the disc 
part for feeding metal is greatly reduced and the 
soundness of the boss is markedly improved as 
Fig. 10 (full line with triangles) shows. Naturally 
this presupposes that the amount of mould reaction 
is controlled so as to provide just about sufficient 
gas porosity to compensate for the freezing shrink- 
age of the disc, but, as is shown below, this is not 
difficult. | Lees* has shown that a similar effect, 
though of smaller magnitude, is found with 


aluminium-10 per cent. magnesium alloy (see 
Fig. 11). 
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Control 

The amount of mould reaction which occurs in 
bronzes and gunmetals is governed by (a) the resid- 
ual: phosphorus content after de-oxidation and 
(b) the pouring temperature, and by adjusting these 
two variables any desired degree of mould reaction 
can be produced. Fig. 12 shows the pressure tight- 
ness of gunmetal disc castings plotted against phos- 
phorus content. The pressure tightness is measured 
by the number of pressure-tight castings in a batch 
expressed as a percentage. Fig. 12 also shows the 
density of the D.T.D. bars made from the same 
melts—this is a measure of the amount of reaction 
which has occurred—and the strengths of both discs 
and D.T.D. bars. As can be seen, a high percentage 
of the discs leak when the phosphorus content is 
low, but the percentage of leakers falls rapidly as 
the phosphorus content is increased until at 0.06 per 
cent. phosphorus nearly all the discs are pressure 
tight. On the other hand, as the phosphorus content 
increases the density and tensile strength of the 
D.T.D. bars go steadily down. The improve- 
ment in the pressure tightness of the discs found 
with phosphorus content 0.06 per cent was reflected 
in the tensile strength as Fig. 12 shows. 

Mould reaction can thus be applied to all small 
and medium-size castings in phosphor-bronze, gun- 
metal and leaded gunmetal which are inadequately 
fed. Least advantage is perhaps obtained with 
leaded gunmetal since this alloy has, in any case, 
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Fic. 12.—Effect of Phosphorus on Pressure Tightness and Strength of 


Gunmetal Disc Castings. 


good pressure tightness when sand cast, but even 
here the advantages of controlled mould reaction 
are considerable. 

Precautions 


Certain precautions must be taken in applying 
mould reaction: first, the metal must be sub- 
stantially gas-free when cast—this may necessitate 
degassing with nitrogen—and, secondly, the lowest 
reasonably practicable pouring temperature must be 
used. If these precautions are neglected, too much 
gas may be introduced into the casting, with the 
result that the potential improvement in pressure 
tightness is lost. The effect of pouring temperature 
is indicated in Fig. 13, which shows the influence 
of phosphorus content on the strength of speci- 
mens cut from a plate casting in 85/5/5/5 leaded 
gunmetal which contained an unfed rib section. The 
gauge lengths of the tensile specimens passed 
through the point of attachment of the unfed rib. 

It will be seen from this illustration that, with the 
higher pouring temperatures, an increase in the 
phosphorus content of the alloy resulted in a steady 
decline in the tensile strength of the casting. How- 
ever, when the lowest pouring temperature was em- 
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RESIDUAL PHOSPHORUS CONTENT, % 
Fic. 13.—Effect of Phosphorus and Pouring Tem- 
perature on Strength of Ribbed Plate Castings. 
in 85/5/5/5 Leaded Gunmetal. 


G 


151 
} 
SS, 
< 
— 
TENSILE STRENGTH OF DT BARS 
is | 
er 
ne 
ng 
ill 
ot 
he 
or 
as 
an 
ed | 
of 
be 
al 
is 
0 
nd 
as 
id 
ne 
n- 
11S 
in 
° 
.0, 


152 
Mould Reaction 


ployed, the tensile strength increased quite markedly 
with increase in phosphorus content up to a maxi- 
mum at about 0.06 per cent. phosphorus. Provided 
the precautions listed above are observed, suitable 
amounts of mould reaction are produced by a resid- 
ual phosphorus content of 0.06 to 0.08 per cent. 
in gunmetals and leaded gunmetals, or 0.3 to 0.5 
per cent. in phosphor-bronzes. 


In recent years, the Association’s investigators 
have carried out several trials of mould reaction in 
industrial foundries making in 85/5/5/5 leaded gun- 
metal valve castings. When one particular casting 
was made in the normal way about 15 per cent. 
leaked through the heavy section, but increasing the 
residual phosphorus content of the metal from about 
0.015 to about 0.06 per cent., decreased the per- 
centage of scrap made from 15 per cent. to nil. Simi- 
lar results have been obtained with other castings, 
and it is thought the beneficial effect of controlled 
mould reaction on inadequately fed gunmetal cast- 
ings which have to be pressure tight must now be 
as established. 
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Conclusions and Acknowledgments | 

Outstanding points which emerge from the survey 

are:— 

(1) That mould reaction can seriously affect the 
properties of many castings, especially those 
in phosphorus-containing copper alloys, and 
alloys of magnesium. “ye 

(2) That methods are available for the suppression - 


of the reaction which, are in most instances wad 
capable of inhibiting the reaction sufficiently 
to yield a commercially-acceptable casting. apply 


(3) That controlled mould reaction may assist in of high 


Strickling of Cylindrical Cores 
By “J.B. M.” 


The horizontal strickling of cylindrical loam cores on 
a core-bar mounted on trestles is as old as the craft 
of founding. Basically, the process consists of winding 
the bar with straw or wood-wool rope, coating with 
loam and “ sweeping” to size. Although the operation 
is akin to that of lathe turning, except that material 
is deposited and not removed, it is not uncommon to 
see the rotary power for turning the bar being supplied 
by a labourer or labourers struggling with crank handles 
fastened to the squared ends of the core-bar trunnions. 
Mechanical transmission through an_ electrically- 
driven, low-speed Radicon gear-box, or by means 
of the back-gear of a lathe headstock, can be 
very effective, but both means lack portability and versa- 
tility. 

The alternative method illustrated in Figs. 1 and 2 


Fic. 1—Air-motor-driven Unit arranged for turning 
Large Cylindrical Cores during Strickling. 


the production of pressure-tight castings in pig A 
bronzes and gunmetals when these are nor- to new 
mally inadequately fed. é consid 

The Author is indebted to the director and Coun- ing in 
cil of the British Non-Ferrous Metals Research with ci 

Association for permission to publish this Paper. The 
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been 

the 

is simple to rig up, economical, and very efficient in the | 
use, and requires very little maintenance except Trad 


occasional lubrication (which, in a foundry, is usually 
given very occasionally. The well-oiled appearance in 
the photograph was for the benefit of the photographer, 
as the unit generally operates under a thick crust of P: 
dried loam spillage). The compressed-air motor which 
drives the gadget was taken from an old low-speed air- 
drill. It is coupled to drive cast gear-wheels, the large 
gear being located on the trunnion of the bar and held 
in place with four set-screws. Speed of turning is con- 


trolled by adjustment of the compressed-air valve. The 
driving unit being ‘readily mounted on to one of the 
trestles, gives maximum portability to the apparatus. 
Cores up to 3 ft. dia. by 32 ft. long have successfully 
been strickled with the set-up described. 


Fic. 2.—Close-up of the Air-motor showing method 
of Coupling and Gear Drive. 
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Grinding-machine Exhaust Systems 
B.S.F.A. Announce Major Development in Steelfoundry Dust Control 


Outstanding improvements in dust suppression on 
stand or pedestal grinding machines as used in steel 
and other foundries are announced by the British 
Steel Founders’ Association. The improvements 
apply with equal effectiveness to units having wheels 
of high (9,000 ft. per min.) and of medium (5,400 
ft. per min.) peripheral velocity and the equipment 
can be easily fitted both to existing machines and 
fo new equipment. It has been shown to give a 
considerable reduction in the amount of dust escap- 
ing into the foundry atmosphere when compared 
with conventional hood design (see Fig. 1). 

The research work leading to these improvements 
has been carried out at the dust research station 
established in Sheffield by the Research & Develop- 
ment Division of the B.S.F.A. during 1951, and has 
been sponsored by the Association’s committee on 
industrial health. The work has been conducted 
with the co-operation of the Foundry Trades’ Equip- 
ment & Supplies Association and of its ventilation 
committee, through which body a series of 24 in. 
stand grinding machines of different makes has 
been made available for experimental purposes. As 
the work has progressed, keen interest has been 
shown by H.M. Inspectorate of Factories and by 
the trade unions, the Iron, Steel & Metal Dressers’ 
Trade Society in particular. 


Preliminary Work 
Preliminary observations at the dust research 
station were conducted using Perspex end-covers 


fitted to standard 24-in. grinding units, by means 
of which it was possible to observe, under appro- 
priate conditions of illumination, the flow of dust- 
laden air inside the machine cowling. These ob- 
servations revealed that air streams being drawn into 
machines of conventional design prevent dispersion 
within the cowling of the stream of dust-laden air 
produced by the grinding operation and cause it 
to adhere to and rotate with the periphery of the 
grinding wheel instead of being extracted through 
the exit-duct to the dust collector and fan system. 
The dust-stream adhering closely to the wheel is 
thus caused to emerge from the cowling in front 
of the operator and subsequently to be deflected 
by the work-rest and by the work itself directly 
into the breathing zone of the operator. 

By controlling the ingress of air being drawn into 
the cowling by the extraction system, and by con- 
centrating the effects of extraction solely upon the 
dust-stream, it has been shown that it is possible 
to reduce very substantially the amount of dust- 
laden air rotating with the wheel and thereafter 


“emerging and reaching the operator. The measures 


adopted involve the design of a work-rest such that 
the effects of the extraction system are applied 
directly to the underside of the work-rest itself, thus 
bringing the extraction as near to the source of 
dust-generation as possible. 

Further modifications include reducing to a mini- 
mum the gap between the casing and the sides or 
flanks of the grinding wheel, together with the fit- 


Fic. 1—{(left) Smoke Cloud formed by the Grinding of Wood on a Standard Machine; (right) Same Grinding 


Operation after Adjustments in the Design of the Hood, showing the Reduction in Smoke Emission. 


The 


Slight Glare appearing above the Operator's Hands in the R.H. Illustration is caused by the Lighting 
employed and is Masked by the Smoke Cloud in the first Illustration. 
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GAP CLOSED BY EASILY 
ADJUSTABLE TOP FLAP 


MINIMUM Aik Gap 
BETWEEN SIDES OF 
COWLING AND WHEEL 


PERFORATED 
WORK REST 


SPARK TRaP 


ENCLOSED GAP 
BETWEEN COWLING 
AND WORK REST 


Fic. 2.—(left) Conventional Hood Design for a Stand Grinder, and (right) Improved Hood showing the Points 
to which Attention has been directed. 


ting of an easily-adjustable “ gap-closer” at the 
point where the wheel emerges from the cowling 
immediately in front of the operator’s face. By 
this means, the gap can readily be closed by the 
operator as the wheel wears. At the same time, the 
work-rest has been altered to embody either slots 
or perforations which, together with the suction 
applied below the work-rest, effectively prevent the 
work-rest acting as a stripping mechanism for de- 
flecting the dust-stream towards the operator's 
breathing zone before it enters the cowling. The 
complete recommendations are shown diagrammatic- 
ally in Fig. 2. 


Dust Control near Source 


In achieving their objective, the modifications 
have been made in such a way that the control of 
the dust has been brought as near as possible to the 
dust origin; they have confined the dust-stream with- 
in the cowling itself; and, last but not least, they have 
involved no complicated innovations or alterations 
to the construction of the stand grinding equipment. 
The latter criterion has been regarded as being of 
prime importance, and has been rigidly observed 
throughout the B.S.F.A.’s dust research station’s 
work in so far as only in this way could any de- 


sign improvements evolved be applied retro- 
spectively to existing machines at small expense and 
with the greatest possible expedition. Similarly, in 
relation to new equipment, the manufacturer is able 
to introduce a marked increase in inherent efficiency 
of his equipment with a minimum of departure 
from the basic design, and with a minimum increase 
in cost of production. 

It is more than likely that stand or pedestal grind- 
ing units in the future, not only for steel foundries 
but for other sections of the foundry industry, will 
incorporate as a standard feature the sort of modi- 
fications that have arisen from this example of co- 
operative effort and applied research to a practical 
but very vital problem. A film, recording the de- 
tailed stages of this research since its inception, is 
to be demonstrated at the forthcoming annual con- 
ference of the Institute of British Foundrymen. In 
view of the importance of the matter, however, the 
British Steel Founders’ Association has, with the 
concurrence of the Foundry Trades’ Equipment & 
Supplies Association and H.M. Inspectorate of 
Factories (which has been represented at meetings 
of the Equipment Association’s ventilation com- 
mittee) agreed to make this statement so that im- 
mediate advantages may accrue. 


AN OUTSTANDING FEATURE of the sixth annual pre- 
sentation supper for long-service employees of Evered 
& Company, Smethwick, was the showing of a colour 
film, “ The Brass Trail,” supplementing the Report of the 
brassfoundry productivity team’s visit to the United 
States. One of the stars in the film was one of the 
firm’s directors, Mr. Charles Wilson. At the same 
assembly a portrait of the firm’s chairman, Mr. J. 
Howard Wilson, was presented to Mrs. Wilson, on 
behalf of the company. 


A PERSONAL APPEAL was made recently to the 1,300 
employees of Ransomes & Rapier, Limited, engineers 
and ironfounders, etc., of Ipswich, by the chairman 
and managing director, Mr. Richard Stokes, M.P. for 
Ipswich, and Minister of Raw Materials in the last 
Government, for a 20 per cent. increase in output. 
The message, received by each employee stated: “ We 
can maintain the social services only so long as we can 
pay for them ourselves, which we have never done in 
full since the Welfare State started in 1945.” 
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Health and Safety in Foundries 


Draft Regulations for the 


The Minister of Labour and National Service has 
announced that he proposes to make under sections 46 
and 60 of the Factories Act, 1937, special regulations 
applying to iron and steel foundries. These draft 
regulations, which are called the Iron and Steel 
Foundries Regulations, 1953,* contain requirements 
concerning the safety, health and welfare of foundry 
workers and include provisions as to gangways, the 
removal of dust and fumes, protective clothing, bath- 
ing facilities, clothing accommodation and the stacking 
and storage of equipment, tools, etc. 

Towards the end of last year a Private Members’ 
Bi!] entitled the Foundry Workers (Health and Safety) 
Bili was introduced into Parliament with a view to 
the improvement of working conditions in iron 
foundries on the lines of the “ Garrett Report.” The 
Bill received a Second Reading on December 12 last, 
but was subsequently withdrawn. In the light of dis- 
cussions with representatives of interested industrial 
organizations which arose out of the cizcumstances 
attending the introduction and withdrawal of the Bill, 
the Minister of Labour and National Service has 
decided to initiate forthwith the statutory procedure 
for introducing special regulations under the Factories 
Acts in regard to the subject matters of the Bill, and 
to extend the scope of the proposals to steel as well 
as iron foundries. It is clear from the draft that, 
despite the inclusion of almost “ legal” phraseology, 
there are many matters where discretion still has to be 
exercised by someone—presumably by the Factory 
Inspectorate. 

The draft regulations, following the usual precedent, 
first record several definitions regarding operations and 
locations to be mentioned in the body of the docu- 
ment. For instance, by “iron foundry” and “steel 
foundry” are meant those parts ef a factory in which 
iron castings or, as the case may be, steel castings 
are produced by casting in moulds made of sand, loam, 
moulding composition or other mixtures of materials, 
or by shell moulding, or by centrifugal casting in metal 
moulds (not being the production of pig-iron or the 
production of steel in the form of ingots, and not 
including die-casting){ together with any workrooms 
in which any of the following processes are carried 
on as incidental or supplemental processes in con- 
nection with such production, namely the preparation 
and mixing of materials used in the foundry process, 
the preparation of moulds or cores, knock-out opera- 
tions, the heat treatment or welding of castings, 
dressing operations and fettling operations. Also, 
pouring aisle” means an aisle leading from a main 
gangway or directly from a cupola or furnace to where 
metal is poured into moulds. 

Then in the second section, on application and 
operation of the regulations, it is pointed out among 
other things that the proposed enactments will be 
additional to other requirements of the Factory Acts. 


Arrangement of Plant 


The following abstracts are culled (with some para- 
phrasing to make for clarity) from the body of he 
pamphlet:— 

7 For the purposes of promoting cleanliness and safety 


- Cbtainable from H.M. Stationery Office, York House, 
‘ ‘ngsway, London, W.C.2, or any branch of H.M. Stationery 
ence, or through any bookseller, price 4d. net. (54d. post 


Casting of Iron and Steel 


in connection with the work the following requirements 
shall be observed:—({a) moulding boxes, loam plates, 
ladles, patterns, pattern-plates, frames, boards, box 
weights, and other heavy articles kept inside the foundry 
shall, whether or not in constant use, be stacked in 
a safe and orderly manner; (b) suitable and con- 
veniently situated racks, bins or other receptacles shall 
be provided and used for the storage of other gear 
and toois; and (c) wnere there is bulk storage of sand, 
fuel, metal scrap or other materials or residues, suitable 
and conveniently situated bins, bunkers or other 
receptacies shall be provided for the purpose of such 
storage. 

No person shall carry out any work within a distance 
of twelve feet from a vertical line passing through 
the delivery end of any spout of a cupola or furnace, 
being a spout used for delivering molten metal, or 
within a distance of eight feet from a vertical line 
passing through the nearest part of any ladle which 
is in position at the end of such a spout, except, in 
either case, where it is necessary for the proper main- 
tenance or use of the cupola or furnace that that work 
should be carried out within that distance or that 
work is being carried out at such time and under 
such conditions that there is no danger to the person 
from molten metal which is being obtained from the 
cupoia or furnace or is in a ladle in position at the end 
of the spout. 

Gangways and Pouring Aisles 

In every workroom to which this regulation applies 
constructed, reconstructed or converted for use as 
such after the making of these regulations and, so 
far as reasonably practicable, in every other workroom 
to which this regulation applies, sufficient and —— 
defined main gangways shall be provided and properly 
maintained which:—(a) shall have an even surface of 
hard material and shall, in particular, not be of sand 
or have on them any substantial layer of sand; (b) 
shall be kept so far as reasonably practicable} free from 
obstruction, and shall not be used for pouring molten 
metal except where and when pouring is being done 
by means of an overhead crane and assistance in the 
pouring Operation by a person on the gangway is not 
reasonably avoidable; (c) if not used for carrying molten 
metal, shall be at least 3 ft. in width; (d) if used 
for carrying molten metal shall be:—(i) where truck 
ladles are used exclusively, at least 2 ft. wider than 
the overall width of the ladle; (ii) where hand shanks 
are carried by not more than two men, at least 3 ft. 
wide; (iii) where hand shanks are carried by more than 
two men, at least 4 ft. wide; and (iv) where used for 
simultaneous travel in both directions by men carrying 
hand shanks, at least 6 ft. wide. 

In the same circumstances, pouring aisles shall be 
provided and properly maintained which:—{a) shall 
have an even surface of hard material and shall, in 
particular, not be of sand or have on them any sub- 
stantial layer of sand; (b) shall be kept so far as reason- 
ably practicable free from obstruction; and (c) shall be 
wide enough not to imperil the safety of persons 
carrying or pouring molten metal and shall in no case 
be of less than 18 in. wide. (Provided that this para- 
graph shall not apply to any workroom or part of 
a workroom if, by reason of the nature of the work 


+ The italics are used by the Editor to indicate phraseology 
where discretionary powers are given. 
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Health and Safety in Foundries 


done therein, the floor of that workroom or, as the 
case may be, that part of a workroom has to be 
of sand.) ‘“ Workroom” in this regulation means a 
part of an iron foundry or steel foundry in which 
molien metal is transported or used, and one con- 
structed, reconstructed or converted for use as such 
after the making of these regulations if the work on 
it was begun afterwards. 


Dust and Fumes 


Open coal, coke or wood fires of a portable nature 
shall not be used for the purpose of heating workrooms, 
or for heating or drying ladles inside a workroom, 
unless adequate measures are taken to prevent so far 
as practicable, fumes or other impurit.es from enter- 
ing into or remaining in the atmosphere of the 
workroom. No such fires shall be used for drying 
moulds except in circumstances in which the use of 
such fires is unavoidable. Mould stoves and core- 
stoves shall be designed, constructed, maintained and 
worked as to prevent, so far as practicable, offensive 
or injurious fumes from entering into any workroom 
during any period when a person is employed thercin. 

All knock-out operations shall be carried out:—(a) 
in a separate room or part of the foundry suitably 
partitioned off, in which, so far as practicable, eftective 
and suitable local exhaust ventilation and a high 
standard of general ventilation are provided; or, where 
this is not practicable, (b) in an area of the foundry 
in which, so far as practicable, effective and suitable 
local exhaust ventilation is provided. Similarly, all 
dressing and fettling operations shall be carried. out 
in a separate room or in a separate part of the foundry 
suitably partitioned off, or in an area of the foundry 
set apart for the purpose. In either case, they shall, 
where practicable, be carried out with effective and 
suitable local exhaust ventilation or other equally 
effective means of suppressing dust, operating as near 
as possible to the point of origin of the dust. 


Protective Clothing and Equipment 


The occupier shall provide and maintain suitable 
protective equipment for the protection of workers 
engaged in any such process, that is to say:— 

(a) suitable leggings with spats or other covering 
for the feet, where such equipment is a necessary 
supplement to the clothifig of the worker so as 
to afford adequate protection against burns or 
scalds for the legs and feet of any worker while 
he ~ engaged in carrying or pouring molten 
metal; 

(b) non-inflammable overalls for any worker 
engaged in carrying or pouring molten metal or 
attending at the cast; 

(c) suitable gloves or hand-leathers for any worker 
engaged in handling hot metal, hot plates, mould- 
ing boxes, cores, pig-iron or other material likely 
to cause damage to his hand by burn or scald; 

(d) approved respirators for any worker engaged on 
easing castings, or on carrying out operations 
inside a cupola, furnace or ladle, or on knock- 
Out Operations creating a heavy dust concentra- 
tion which cannot be dispelled quickly and 
effectively by the existing ventilation arrange- 
ments; 

(e) ‘suitable goggles for any worker engaged in (i) 
working at a cupola spout or furnace spout or 
attending to a cupola or furnace where there is 
risk to the eyes from molten metal, (ii) carrying 
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or transporting molten metal, (iii) pouring molten 
metal, or (iv) work involving risk to the eyes 
from hot sand being thrown off. 


Bathing Facilities and Clothing Accommodation 


The occupier shall provide and maintain, for the use 
of persons employed in the foundry:—{a) adequate and 
suitable facilities for taking shower or other baths, with 
suitable arrangements for privacy, and_ inciuding 
suitable accommodation for dressing, undressing or 
changing clothes in a changing room or changing rooms 
adjoining each room in which such baths are s.tuated, 
and (b) an adequate number of lockers or other suitable 
arrangements, in or conveniently near to such changing 
rooms, for the accommodation of clothing belonging 
to persons using the baths. ' 

If in the case of any foundry the Chief Inspector 
of Factories is satisfied that, by reason of lack of 
space or by reason of difficulty of having structural 
alterations carried out or of obtaining equipment or 
adequate supplies of water, the full application of the 
requirements of this regulation is for the time being 
not reasonably practicable, he may by certificate in 
writing (which he may in his discretion revoke at any 
time) exempt the foundry from any of the requirements 
to such extent and subject to such conditions as he 
may specify in the certificate, and where such an 
exemption is granted a legible copy of the certificate 
shall be kept posted up in the — in a position 
where it may conveniently be read bythe persons 
employed therein. 


Grinding-wheel Fatality 


The Borough Coroner (Mr. J. H. S. Addison) told 
the jury at an inquest at the Guildhall, Walsall, on Mon- 
day of last week, that it was quite clear the cause of an 
accident in which Mr. Leonard Arthur Steele lost his 
life as a result of a grinding wheel bursting would 
never be known. Steele, a grinder, was struck in the 
abdomen by fragments of the wheel while working on 
a machine at the foundry of Malleable, Limited, Little- 
ton Street, Walsall, on December 16. . ; 

Mr. Ellis Jones,, who shared Steele’s machine, said 
he stopped the machine while Steele altered the speed 
from first to second, a change which should not have 
been made in view of the size the grinding wheel was 
later found to be. The chief works engineer, Mr. Roy 
Smith, said he thought Jones must have been confused 
by the accident in making that statement, as the speed 
could not be altered unless the rest, which served as a 
safety device, was moved. He examined the machine 
after the accident and found that, although the rest was 
broken, it had not been moved and neither he nor the 
factory inspector could find any reason for the accident. 
On being recalled, Mr. Jones said the rest was not 
attached to the safety rod and in consequence the speed 
could be altered without moving the rest. Pressed 
further by Mr. Smith, he insisted that that was 80. 
Returning a verdict of “ Accidental death,” the jury 
added a rider that they felt there should be greater 
control of the distribution of grinding wheels from the 
stores and that. there should be greater application of 
the safety devices fitted to the machines. 


AN ALUMINIUM-ALLOY PLAQUE incorporating the 


borough arms of Stourbridge, designed and produced 
by Mr. S. G. Bishop, chairman of Stourbridge Arts 
Society, is to be presented to the aircraft carrier Perseus, 
which ship has been adopted by the town. 
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Sand Burn-on in Steel Castings 
Report of Work in Progress in the University of Cambridge 


In a recent paper* to the West of Scotland Iron 
and Steel Institute, Dr. T. P. Hoar, M.A., B.Sc., 
F.LM., described some of the work being carried on 
in the University of Cambridge on the penetration 
of steel into sand moulds, and burn-on of sand on 
steel castings. 

Dr. Hoar pointed out that, as steel does not 
“wet” moulding sands, pressure is required to 
force the molten metal into the pores of the com- 
pacted sand. A first essential is to determine the 
minimum pressure necessary for metal penetration 
to occur. In the apparatus, devised to simulate 
the physical conditions obtaining at the steel/mould 
interface, a quantity of metal is melted on top of 
a compact of moulding sand contained within a 
silica crucible. The silica crucible has a sintered 
base so permitting relatively free passage of gases. 
The sample of steel is melted by using a high- 
frequency coil, mounted outside the apparatus. A 
pressure of inert gas (usually hydrogen, nitrogen 
or argon) is applied on top of the molten metal 
surface, or suction is produced underneath the sin- 
tered base of the silica crucible. In either case, a 
pressure differential is established and arrangements 
are made to measure the exact value required to 
cause metal penetration into the compact of 
moulded sand. Metal penetration is detected very 
rapidly by contact wires embedded just below the 
surface of the sand compact so that the penetrating 
metal completes an electrical circuit. The minimum 
pressure necessary to cause the metal to penetrate 
the sand is known as the “ penetrating pressure.” 

Dr. Hoar stated that nenetration of the steel into 
the moulding sand is the fundamental cause of 
sand burn-on in steel castings. Once the mini- 
mum penetrating pressure has been: attained, the 
molten steel, with its low viscosity, will flow easily 
into the pores of the casting before solidification 
occurs. Penetrating pressure, determined by the 
apparatus, is of the order of 20 to 60 cm. of mercury, 
or 35 to 110 cm. of iron. In the majority of large 
steel castings, these limits will be exceeded so that 
it is very desirable to study methods by which metal 
penetration may be prevented or minimized. 


Influence of Pressure 


The pressure required to force any liquid into a 
capillary is directly proportional to: the surface 
tension of the liquid and the cosine of the contact 
angle between the liquid and the solid. It is in- 
versely proportional to the radius of the capillary. 
Dr. Hoar said that the surface tension of metal falls 
slightly with increase in temperature, but that the 
ultimate relationship betwen penetrating pressure 
and temperature is complicated by changes in the 
physical characteristics of the surface layers of com- 
pacted sand. Quite extensive experiments have been 
carried out, using tin, and it has been shown that 


*“ Metal Penetration and Sand Burn-on in Steel Castings : 
their Causes and Prevention,” December, 1952. 


at a certain critical temperature there is a sharp 
fall in penetrating pressure. A minimum point is 
reached and is immediately followed by a sharp 
rise in the penetrating pressure. Dr. Hoar inter- 
prets the abnormal fall in penetrating pressure as 
being caused by an increase in the pore radius 
due to the sintering of the sand and the clay bond 
in the compacted sand. The sudden, sharp rise is 
attributed to a general sintering at the surface of 
the compacted sand into a viscous non-porous layer. 

The degree of ramming and changes in the sand 
grain-size exert roughly parallel influences. In- 
creased ramming and smaller grain-size both result 
in notable increases in the measured values for 
penetrating pressure, the values for fine sand being 
almost double those for coarse sands. Oxidation 
of the metal, produced by maintaining an oxygen 
pressure over the metal tends to increase the pene- 
trating pressure and it is suggested that the iron 
oxide reacts with the silica grains to give a viscous 
impervious surface layer. Attention was also 
directed to the use of mould paints, many of which 
tend to crack, thus allowing metal to penetrate 
through the cracks and thence into the mould. 
Cracking has been shown to be due to the differen- 
tial expansion of the wash layer and silica sands. 
Washes composed of more-easily sinterable mate- 
rials, such as iron or calcium silicates, may prove 
useful. 

Depth of penetration of metal into the mould 
is determined by a complex of several variables, one 
of these being thermal diffusivity. This is a pro- 
perty of the compacted sand and appears to be 
closely related to the heat transparency of the sand 
grains. As a result, it is highly probable that silica 
and zircon sand moulds will heat up more deeply 
than olivine sand moulds and thus allow deeper 
penetration of the metal into the mould. Experi- 
ments with an unsheathed platinum/platinum- 
rhodium thermocouple have shown that the metal 
at the mould wall is molten for about 1 minute after 
pouring a 280-lb. casting. This period when molten 
metal is in contact with the surface of the mould 
is critical for metal penetration. 

Dr. Hoar concluded with a short account of a 
prototype of a simple apparatus designed to deter- 
mine the penetrating pressure required for any 
given compacted sand mould. 


Discussion 


In the discussion following the Paper, consider- 
able attention was directed to the problem of sand 
size grading. It was emphasized that the pressure 
required for metal penetration was inversely pro- 
portional to the radius of the capillary. In the case 
of a mould, this dimension must obviously be re- 
lated to the size grading of the sand and the degree 
of ramming. In fact, so far as the fundamental 
equation was concerned, this was the only factor 
which might be controlled in ordinary practice. 
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Sand Burn-on in Steel Castings 


Notable differences were found in size grading of 
sands in this country and in the United States. In 
Britain, the tendency was to use moulding sands of 
a relatively narrow size range, three sieve sizes being 
specified. In the United States and Sweden, how- 
ever, a wider size grading of sand was common, 
five sieves being employed. There was evidence that 
the wider size grading appeared to give better re- 
sults. One speaker stated that there was a lower 
size limit for the sand, metal penetration occurring 
very easily with sand finer than 72 mesh. 

With reference to the effect of iron oxide in in- 
creasing the penetrating pressure, it was reported 
that the 18/8 austenitic stainless steels gave very 
little trouble with penetration, forming at the worst 
a skin only about + in. thick which could be 
knocked off easily. On the other hand, some of 
the worst examples of metal penetration had been 
found in the 12 to 14 per cent. chromium steels. 
Neither of the latter two groups of steels would be 
expected to form iron oxide easily but they showed 
completely different behaviour in regard to metal 
penetration. 


Mould Dressings 


The question of suitable mould-washes was 
vigorously discussed, one speaker suggesting that 
there was a decided tendency to move away from 
the refractory paints, such as silica flour, to more 
elastic or slaggy paints. It was suggested that a 
high viscosity was required for a mould paint 
otherwise the material might be washed off the sur- 
face by the steel. Reference was made to the use 
of pelleted pitch, which formed a glassy surface, 
and to the possibilities of using a mixture of cera- 
mic materials which would suddenly form appre- 
ciable quantities of liquid about 1,580 deg. C.—for 
example a ternary eutectic with a melting point of 
1,580 deg. C. Such a mixture might prove to be 
self-healing so far as cracking was concerned and 
so eliminate the worst defects of the refractory 
paints. 

Reference was made in the Paper to the US. 
practice of adding 1 to 2 ver cent. of ferric oxide 
to core mixtures to prevent cracking. One speaker 
stated that from practical experience he could con- 
firm that the addition of 2 per cent. of ferric oxide 
did increase the green-strength of the core and 
appeared to offset the tendency of the surface layers 
to break away from the interior of the core. There 
was also some evidence that the ferric oxide should 
be chemically uncombined. In non-ferrous casting, 
metal penetration was rather more serious; the 
sands all contained a higher proportion of ferric 
oxide than steel moulding sands, but this oxide was 
almost certainly chemically combined. 


NEW LABORATORIES have recently been opened at the 
factory at Merthyr Tydfil of Hoover (Washing 
Machines), Limited. They have been equipped with 
modern apparatus for metallurgical and chemical re- 
search and process investigation. This move is part 
of an extensive building and development programme 
nearing completion at the factory. 
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Publications Received 


Stone’s Bronzes. Tables of Properties and Applica. 
tions. Published by J. Stone & Company (Charl. 
Limited, Woolwich Road. Charlton, London. 


Long before standardization was in fashion. many 
public authorities and large engineering concerns stipy- 
lated in their buying specifications “ Stone’s so-and-so 
bronze.” The times have changed and it is the object 
of this publication (of foolscap size, with double page 
folded leaves for the actual tables) to associate—where 
possible—their various brands of alloys with BS], 
and other standard specifications. Whilst not a par- 
ticularly decorative publication it is of the essentially 


useful type and should be included in all buyers’ book- 
cases. 


Instructions for the Installation, Operation and 
Maintenance of Type B.T.1. Published by British 
Moulding Machine Company, Limited, Weston 
Works, Faversham, Kent. 


This instructional manual for their type B.T.1 mould- 
ing machine has just been released. It has been printed 
and produced, says a covering letter, entirely in the 
Kent works. This being the case, the reviewer's esteem 
for the manual is better deserved than if the work 
had been put out to contract. The grey binding, 
however, has been bought in open market. Very 
sensibly, it has washable plastic covers and a well- 
made spiral binding. After giving a picture of the 
machine, there is an illustration of the name-plate 
and the main reference for enquiries. Then there isa 
line-drawing of the foundation plan with the dimensions 
given in both inches and millimetres—a policy followed 
throughout. Then follow pages devoted to installation. 
lubrication, operation, adjustments, operation main- 
tenance and fault diagnosis. Finally all the spare parts 
needed are illustrated and numbered for easy reference. 
At the end are a few blank pages upon which can be 
kept notes of the performance of the machine. This 
book should be of material help in getting the best out 
of the machine, and can be obtained from Faversham. 


Quarterly Bulletin of Steel Statistics for Europe. Pub- 
lished by the United Nations Economic Commis- 
sion for Europe. Available from H.M. Stationery 
Office, P.O. Box No. 569, London, S.E.1. Price 
3s. 9d. 


The book carries over 100 pages of bald statistics 
completely devoid of comment. The tables cover the 
European production of iron ore, coke, pig-iron, and 
crude steel, followed by the output figures of all the 
various countries. From a study of the book, it is re- 
vealed that a record tonnage (73.8 million metric tons) 
of steel—a 9 per cent. increase over 1951—was pro- 
duced. Less scrap was being charged into the blast 
furnaces, leaving additional quantities for the better 
purpose of steel-making. The United Kingdom is for 
the time being a net importer of steel, with Western 
Germany moving in the same direction. Steel produc- 
ticn was last year over 10 ver cent. lower than 1951 
owing to the prolonged steel strike, in the United States. 
but current production is higher. 

Pig-iron production was also increased, that of the 
United Kingdom being of the order of 9 per cent. 
The coke output in this country also increased by 8 
per cent.-—not particularly high when compared with 
other countries. The exports of iron ore from Sierra 
Leone are showing a remarkable growth. 
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Iron and Steel Bill 


Discussions at the Committee Stage 


Last week, Parliament in committee on the Iron and 
Steel Bill, gave detailed consideration to a number of 
matters affecting ironfounders. On the question that 
the Schedule, as amended, be agreed to: 

Masor P. Roserts (Sheffield, Heeley, C. and L.) said 
he felt that the whole scheme would work so effectually 
that if and when the Labour Party came into power 
again they would not be able to persuade the electors 
to renationalize the industry in the old way. There 
would now be a general form of supervision over the 
whole range of the iron and steel industry, which went 
far beyond the bounds of the particular firms national- 
ized under the existing Act. 

Mr. NABARRO (Kidderminster, C.) said he still be- 
lieved there would be difficulty in administering very 
small foundries, and if a formula could be found to 
exclude them, it would be in the interests of the in- 
dustry and the public. 

Mr. J. H. Jones (Rotherham, Lab.) congratulated the 
Minister on the solution which had been achieved, but 
added that it would be imperative to keep an eye on 
small foundries, which could not only use a lot of 
material in the aggregate, but also waste a lot. 

Mr. BROOMAN-WHITE (Rutherglen, C.) thought that 
the misapprehensions of the iron founders were, from 
the beginning, ill-founded. 

Mr. Acport (Colchester, C.) said that from the earliest 
stages of the negotiations with the industry the Minister 
was able to give the assurance that a majority of those 
concerned with this particular aspect of the industry 
were in favour of his proposal. It seemed curious that, 
at a later stage, it turned out that there was a large 
number of firms directly affected by the proposal who 
were apparently strongly against it. There was a great 
deal of strength in the comment made at the time in a 
leading article in The Times, to the effect that this would 
perhaps be a lesson to industry in particular, but also 
to Government departments negotiating with industry, 
to make certain, before reaching a conclusion, that those 
who had been appointed to speak for-the industry in 
question had, in fact, ensured that they were voicing 
the sentiments of the section of the industry for which 
they wished to speak. Having read, in conjunction with 
that leading article, a letter from Sir Norman Kipping 
on the attitude, presumably, of the F.B.I. to this matter 
one could not but feel it was high time that those who 
would place themselves in a position of reaching impor- 
tant negotiations with Government departments or 
Ministers should take the elementary precaution of 
knowing what those whom they represented were think- 
ing, before trying to act as their spokesmen. 


Minister’s Assurance 


Mr. SANDys said that he realized, understood, and 
sympathized with the strong feeling which had been 
expressed among the founders. He thought that if the 
text of the Bill and the White Paper, and perhaps some 


explanatory memorandum, had gone to them earlier, 


some of those anxieties might not have been felt so 
acutely. He was grateful to all in the industry for the 
understanding which they had shown in this last stage, 
and for the broad-minded sense of statesmanship which 
the leaders of the industry had exhibited in the matter. 

In answer to the charge against the Conservative Party 
that in bringing in the founders they were doing some- 
thing contrary to their declared policy, he recalled that 
in their election manifesto they had said: “We shall 
revive, if necessary with added powers, the former Iron 


and Steel Board.” 


Q That former board included the 
ironfounders. 


The main reason for their inclusion was 


* that they consumed the same raw materials as the steel- 


makers; they consumed a quarter of the total require- 
ments of pig-iron and scrap for the whole iron and steel 
industry. 

He claimed to have limited the powers of the Board 
over the founders to what was strictly necessary for its 
duties. The basic principle of comprehensive supervi- 
sion had been preserved. The industry was deeply 
divided on this matter, and no solution that he or any- 
one else could find could satisfy everybody. He hoped 
that on reflection most would agree that the solution 
resulting from the many discussions he had had with 
the industry represented a fair and reasonable com- 
promise, and that they would co-operate to make the 
settlement a success. 

The schedule, as amended, was agreed to. 

Last Wednesday, after Mr. George Strauss, who was 
Minister of Supply in the Labour Government. 
had made a plea that the appointed day for the coming 
into operation of the Bill should be not less than 12 
months from its passing into law, Mr. Duncan Sandys 
(the present Minister of Supply), announced that there 
would be no delay in the changeover, which would be a 
matter of “ weeks and not months.” 

Considerable debate followed on the composition of 
the Iron and Steel Board, which the Minister said should 
consist of a full-time and independent chairman, with a 
nucleus of full-time members, including, if possible, men 
drawn from both sides of the industry, a consumer, and, 
possibly also an independent. A Tory back-bench 
amendment to increase the Board’s membership to a 
maximum of 15, including the chairman, and to raise 
the minimum from eight to 10, was accepted. The 
Minister denied that any discussion had taken place 
with Steel House on the name of anyone who might 
be on the board. 


Membership of Board 


Major Peter Roserts (Sheffield, Heeley, C. and L.) 
moved an amendment to increase the minimum num- 
ber of members on the Board from seven to nine, and 
the maximum number from 11 to 14. 

The MINISTER said he would accept the amendment, 
but could not commit himself as to the composition 
of the Board. The amendment was agreed to. 


Resisting an Opposition amendment requiring that 
the chairman and no less than half the members of 
the Board should give whole-time service, MR. SANDYS 
said it was the Government’s intention that some mem- 
bers, including the chairman, should be full-time, and 
some part-time. He was not prepared to commit him- 
self to any precise proportion of whole-time members. 
The Minister should have the widest possible latitude 
in making his selection of the members. 

The amendment was negatived by 250 votes to 235. 


Mr. J. H. Jones (Rotherham, Lab.) moved an 
amendment to ensure that the chairman and full-time 
members of the Board should not have a substantial 
financial interest in the industry, and that no part- 
time member should have any financial or other in- 
terest in the industry that would prejudice the exer- 
cise or performance of his functions on the Board. 

Sir REGINALD MANNINGHAM-BULLER, Solicitor- 
General (Northamptonshire, South, C.), said that the 
Government agreed that the chairman and whole-time 
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Iron and Steel Bill 


members should not have any substantial financial in- 
terest in the iron and steel industry, but there was diffi- 
culty about defining exactly what was meant by “ sub- 
stantial.” The Government regarded it as essential 
that there should be full disclosure to the Board and 
to the Minister by full-time and part-time members of 


such interests as they had in the industry before their - 


appointment, and of any interest acquired in the in- 
dustry after appointment. That meant that this part 
of the clause would have to be redrafted. 

The amendment was, by leave, withdrawn. 

On the motion that the clause stand part, Mr. 
SANDYS, replying to Mr. STRAUSS, said that the only 
reason why he had not given details of the Board was 
because it had not been fixed in advance. In the 
Government’s view the Board should be composed of 
a number of elements. There should be a full-time 
independent chairman. Then there should be a nucleus 
of full-time members, to include if possible men drawn 
from both sides of the industry, and a consumer, and 
possibly an independent. 

A third element would be part-time members, some 
drawn from within the industry and from both sides 
of industry. In addition, there should be some per- 
sons altogether outside industry, men with experience 
of administration, business, science, and so forth. Steel 
producers on the board should not number more than 
three, and there should be equal representation from 
the trade-union side in the industry. The Board must 
not be a cockpit in which divergent interests would 
fight for their respective interests. It must be a body 
of persons with wide experience, entrusted with im- 
portant public responsibility which they would dis- 
charge jointly and collectively. A Board of this kind 
would provide the public supervision which the 
Government considered desirable. 

Clause 2, as amended, was ordered to stand part of 
> Bill by 265 votes to 240—Government majority, 


Further consideration of the Bill was adjourned. 


I.V.E. Section Notes 
Successful Midlands *‘ Stag Party” 


A record attendance of 90 members and _ guests 
attended the annual “ men only ” dinner of the Midlands 
section of the Institute of Vitreous Enamellers on Friday 
of last week. It was held in the Imperial Hotel, Birm- 
ingham, and presided over by Mr. W. Ball, chairman of 
the section. Following the loyal toast, the chief guest, 
Mr. R. E. G. Evers, director of E. J. & J. Pearson, 
Limited (and representing the Society of Glass Tech- 
nology), in a short, witty speech, proposed the toast of 
the Institute, to which Mr. E. Biddulph responded. “ The 
Visitors” was proposed by Mr. Ball and the reply in 
this case was made by Dr. W. E. Fisher, 0.B.E., who said: 
“It is a craft which remains an art though invoking 
all the resources of science,” when describing the acti- 
vities of the vitreous enamelling industry. The evening 
concluded with light entertainmént. 


THE BRITISH ALUMINIUM COMPANY, LIMITED, have 
vacated their branch office and warehouse at 66, Kirk- 
stall Road, Leeds, 3, and transferred the office to 
Martins Bank Chambers, Vicar Lane, Leeds, 1, to 
handle sales of unwrought and fabricated aluminium and 
aluminium alloys in the counties of Yorkshire and Lin- 
colnshire. Mr. A. E. Heeley continues as branch mana- 


ger and the telephone number and telegraphic address 
are retained. 
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Tax Liability in Business Sale 


The First Division of the Court of Session in Jan- 
uary heard an appeal by the Commissioners of Inland 
Revenue in a case which was governed by a previous 
decision of the court, but which the Lord Advocate 
indicated it was intended to take to the House of Lords 
because of its universal importance in, principle in both 
Scotland and England. The case related to a “ balanc- 
ing charge ” of £1,405 made in the assessment to income 
tax upon John Barr, trading as Henry & Galt. iron- 
founders, of New Sneddon Street, Paisley. The charge, 
made under the Income Tax Act, 1945, arose from the 
sale of the business, of which Barr had become the sole 
proprietor, to Thomas Reid, managing director of 
Thomas Reid & Sons (Paisley), Limited, engineers. The 
transfer of the business as a going concern was com- 
pleted in July, 1946, when Mr. Reid paid the purchase 
price of £14,000 by cheque. The balancing charge was 
based on a figure of £4,000, which was the portion of 
the purchase price allocated to the plant and fittings, 

The Lord Advocate described the appeal as a formal 
one. The General Commissioners of Income Tax had 
held that there was no liability to the balancing charge, 
following a decision of the Court of Session in 1950, 
which the commissioners held to be binding upon them, 
The Crown were proposing to test the matter in the 
hope of having that decision brought under review. 
The 1950 case arose from the sale of a fishing boat, 
and there it was held that as the taxpayer’s trade had 
been permanently discontinued when the sale took place, 
there was no liability to pay the balancing charge. The 
Lord Advocate said he was not agreeing with that 
decision but he understood that the court could not 
avoid reaching the same conclusion in this case. Lord 
Carmont. presiding, said the court had no alternative 
but to hold that no liability to a balancing charge 
arose. 


Anodized Dies 


In a paper read in Glasgow on January 27 to the 
Institution of Engineers & Shipbuilders in Scotland, the 
author, Mr. C. A. Parlanti, of Carron-Parlanti, dealt 
with the production of sound castings by controlled 
rate of heat transfer. After a brief survey of the 
various methods of casting and shaping metals to the 
pattern, it was pointed out that because of mechanical 
properties and uniformity obtained, forging was being 
increasingly developed. However, manufacture in 
this sphere took time, and if a large quantity was 
required at short notice capacity was never immedi- 
ately available. Therefore a system of casting giving 
qualities approaching those obtained in forgings was 
a necessity. It was pointed out that metal cast in a 
chilled mould had better physical properties than that 
in an ordinary mould, and, by controlling the rate of 
heat-transfer, a more even cooling was_ possible 
throughout the casting. It was found that casting in 
anodized aluminium moulds achieved this and that 
physical qualities of the castings were very high, the 
casting being comparatively free from stress. What- 
ever the number required, there was no dependence 
on the availability of skilled labour to maintain high 
quality. 


APPLICATIONS have been made to the Shipbuilding 
Employers’ Federation and the Engineering and Allied 
Employers’ National Federation by the executive 
council of the Confederation of Shipbuilding and Engi- 
neering Unions for a day’s holiday with pay on Corona- 
tion Day for all shipyard and engineering workers. 
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Production Methods in the Enamelling Shop 


I.V.E. Discussion at London Meeting 


This abstract of a lengthy discussion on the vitreous enamelling of cast iron reports an attempt to 
isolate factors which contributed in one works to the first processing success of 96 per cent. “good” as com- 


pared to a general level for the industry generally of very much lower. 


Points elucidated include 


putting the shop on its “ honour” to produce only good work, a special addition to the shot used for 

blasting, an alloy content in the iron and “no skimping” of new sand and other raw materials. 

Contributory factors were mainly psychological—confining inspection to the production shop, having a 

cadre of employees of long-service with the company, and very close and harmonious liaison between 
foundry and enamelling shop. 


At the annual meeting in London last Autumn of 
the Institute of Vitreous Enamellers it was disclosed 
that the Paper under the above title which had 
hitherto been scheduled anonymously was actually 
presented by Mr. H. M. Hibberd, of Belling & Com- 
pany, Limited, Enfield, London, and related to 
methods used by that firm, where Mr. Hibberd is 
a director. 

THE PRESIDENT (Dr. Harold Hartley), introduc- 
ing Mr. Hibberd, recalled that on the previous day 
members had paid a visit to Belling’s works and 
had seen some fine work there, and at the meeting 
_ afternoon were anxious to know how it was 

one. 

Mr. HIBBERD, during the presentation of the 
Paper,* said that in cast-iron enamelling at his 
works, 96 per cent. of the one-coat products were 
“good,” and he attributed those good results very 
largely to the team-work of all concerned. 

Mr. J. BERNSTEIN, opening the discussion, said 
he had cheered himself up by reading the Paper 
during his journey to London, but there were one 
or two things mentioned in it which he did not 
follow. One was the absence of any mention of 
phosphorus in the composition of the castings, and 
he asked what was the figure for this element. Re- 
ferring to the use of nickel, he said ‘that maybe it 
was used as a graphitizer and perhaps certain other 
castings made at the same time required a nickel 
addition. He asked if it was felt that the presence 
of 0.2 per cent. nickel in the metal composition 
quoted, influenced in any way the good results that 
were claimed. Thirdly, Mr. Bernstein asked for 
clarification of the statement, in the section of the 
Paper headed “Inspection,” that, as regards cast- 
iron work, the only rejections were due to fractures 
and occasional distortion. Should that be inter- 
preted as meaning that no trouble whatever occurred 
in the way of pinholes, porosity, etc ? 

Mr. HIBBERD replied that the phosphorus con- 
tent was 1.2 per cent. Nickel was added when the 
firm had started to make their own boiling plates, 
as a stabilizer for the iron and as a heat-resisting 
addition element and it had improved the castings 
generally to such an extent that its use had been 
continued. Pinholing was exceedingly rare; “ once 
in a blue moon” it occurred, but there were no 
epidemics. The figure of 96 per cent. good castings 
was quite correct. 


*Paper printed in the Journat, November 6, 1952. 


A MEMBER asked what was the method of pay- 
ment at Mr. Hibberd’s works and what incentives 
were applied; also could particulars be given of in- 
spection methods and standards of finish required. 

Mr. HisBeErD said the operatives were paid on a 
piece-work basis. Going back for the moment, 
however, he said that, until about 24 to 3 years ago, 
there was an inspection department outside the pro- 
duction shops; he was sorry to say that it was re- 
sponsible for a great deal of unrest, and there were 
a great many rejections. He did not wish it to be 
assumed that by just wiping out that inspection 
department everything had gone smoothly; it 
hadn’t. Nevertheless, with the inspection outside, the 
shop had acquired what he would call a defeatist 
complex owing to the enormous number of rejects. 
It was decided then to take the man in the shop 
into the confidence of the management, to say to 
the operatives that their job was to produce a per- 
fectly good article, something which was fit to 
assemble straight away; they were put on their 
honour. The men were paid piece-work, but natur- 
ally the foreman and chargehands were on their toes 
and ready to intervene in any given process to en- 
sure that things were going alright. Finally the 
work was inspected by one of the chargehands, who 
had been with the company for about 25 years. 
The men worked according to their conscience, as 
it were, and they were given the best possible 
equipment in the way of jigs, perrets, and the like. 

That policy had paid dividends. Some three years 
ago the rejects were very high indeed—something 
like 60 per cent., and that factor actually interfered 
with the output of finished cookers. This report 
might appear to be a very “ tall” story, but it must 
be borne in mind that most of the operatives had 
been with the company for some years, they knew 
what was wanted, and they felt they had a stake in 
the company. In addition to their piece-work earn- 
ings, they received an overriding bonus at the end 
of the year, but he did not think that was respon- 
sible for their good attitude. The shop well-being 
as an entity was brought into the picture. 


Additions when Shot-blasting 

Mr. J. H. Gray, as chairman of the Southern 
section of the Institute, first thanked Mr. Hibberd 
for his hospitality on the occasion of the visit to 
the works. With regard to the preparation of cast- 
ings to be enamelled, he referred to a statement in 
the Paper that 20 per cent. silicon-free grit was 
used with the steel grit and asked what it was and 
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whether it was found to be of real advantage. 

Mr. HIBBERD replied that Zircosil was used. 
Chemically speaking, it was not silica-free, but for 
all practical purposes in relation to the factory 
regulations it was. 

Mr. W. Brown (also of Belling & Company) 
added that their castings after blasting could be 
left to stand probably two or three days without 
discoloration; but with ordinary blasting methods 
castings would probably go discoloured within two 
or three hours, especially during winter, because of 
the humidity of the atmosphere. 

Mr. Gray asked whether factory inspectors had 
any objection to the use of the 20 per cent. of silica- 
free grit. 

Mr. HIBBERD said the company had a letter from 
the suppliers, giving references to the Ministry of 
Labour department which dealt with such matters, 
and that department had approved its use. There 
was no doubt about its good effect on cast iron 
from the enamelling point of view. 

Dr. J. E. Hurst (past-president) asked whether 
the Author attributed any part of his success (in 
achieving 96 per cent. good results) to the use of 
a proportion of silica-free grit in the blasting 
operation. 

Mr. BROWN replied that Zircosil had been used 
in admixture with the ordinary grit for approxi- 
mately a year, and there was a definite improve- 
ment. Before it was used there was probably 45 
per cent. of “ boiling ” whereas nowadays that defect 
was very rare, and he attributed that result to the 
use of the added material. Mr. Brown exhibited a 
sample casting, taken from the normal run, to show 
the results obtained with this shot-blasting method. 
It was not necessary to brush or blow off any sur- 
plus sludge after blasting, such as resulted from the 
use of steel shot alone; the Zircosil came off the 
casting as a deposit when one rubbed a finger over 
the cleaned surface, whereas if steel shot had been 
used the finger would go black. 

Dr. Hurst said the Institute had a committee en- 
gaged in studying defects that arose in enamelling 
cast iron. The factors which had contributed at 
Mr. Hibberd’s firm to the remarkable improvement 
which had been effected, from about 60 per cent. 
of rejects to the present day achievement of only 
4 per cent. rejects, would interest members very 
much indeed. If there were anything of a positive 
character, such as the use of some material in the 
shot-blasting mixture, or the use of nickel in the 
iron mixture, which had contributed to this reduc- 
tion, then the committee and others who had to 
deal with the enamelling of cast iron would like 
to have full details. 


Management’s Part 

Referring to the point that the improvement 
effected was attributed in large measure to the atti- 
tude of the management and the employees, that 
the employees were put on their honour and that 
certain changes were made in the inspection routine, 
Mr. Hurst said it was difficult to follow exactly how 
those factors had affected the situation; but it was 
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appreciated, of course, that the enamelling opera. 
tion was one which required very great care at every 
stage, and one would expect that to be appreciated 
by all concerned. An Institute sub-committee on 
cast iron for vitreous enamelling had had the oppor- 
tunity of examining figures from a cross-section of 
the industry, and the reported rejects were vastly 
different from those which Mr. Hibberd had te. 
corded. Dr. Hurst could not feel that the whole 
of the improvement effected in Belling’s works was 
due merely to the better attitude on the part of the 
employees; there must be something of a very funda- 
mental character which had assisted the achievement 
of so remarkable a result. 

Mr. HIBBERD said there seemed to be some con- 
fusion regarding percentages. When Mr. Brown 
had referred to the time when there were 60 per 
cent. of rejects, he was speaking of the enamelling 
of both castings and sheet, and not of castings only; 
but the figure of 96 per cent. success related to cast- 
ings only. Quite definitely, the addition of nickel 
to the iron had made a lot of difference, as had the 
use of Zircosil, and so far as other cast-iron work 
was concerned, the fact that the spraying jig makers 
were in the shop also helped. 

Dr. Hurst said he presumed that the shop was 
applying modern acid-resisting enamels. 

Mr. HIBBERD said this was so, and in reply toa 
further question as to whether the enamels were 
produced in pastel shades, said they were whites and 
creams. 

Mr. C. P. STONE assured the meeting, as one who 
had many years of association with Belling & Com- 
pany, that commonsense controlled their enamelling 
processes, whether for sheet or cast iron. All cast- 
ings were usually enamelled within one or two days 
of making, and if a defect developed, it was reported 
immediately, when the foundry dealt with the 
matter right away. The foundry worked very close 
on the heels of the enamelling shop, and it was this 
close co-operation between the two departments 
which made a handsome contribution to the success 
achieved. The main advantage of the recent use 
of Zircosil, was that it indicated clearly where the 
casting had been blasted, and this was most im- 
portant for any enamelling operation. 

Mr. A. J. GRAINGER was very much impressed 
by the achievement of a 96 per cent. result on first 
passing and asked if that figure represented a general 
average over the whole of the production and 
whether a similar percentage applied to cream- and 
white-enamelled fronts. 

Asking what type of shotblast plant was used 
with the Zircosil addition, he said that his works 
had used this material, but he understood that the 
percentage added was 10 and not 20. Also, his 
works had tried the specialization of labour and, 
whilst some success had been achieved thereby, it 
had not solved all their problems by any means, 
and he could only suggest that Mr. Hibberd’s firm 
must have a similar condition existing in their 
foundries whereby they ensured very careful pre- 
treatment of their castings before the enamelling 
stage was reached. 

Mr. HisserD assured Mr. Grainger that the 96 
per cent. success was achieved with white or pastel 
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shade one-coat fronts for electric cookers. In the 
preparation of the castings a Spencer Halstead shot- 
blast machine was used, being normally fed with 
steel shot, two bags per day of Zircosil being added. 

Mr. GRAINGER asked if an impeller-type shot- 
blast plant was used. 

Mr. HIBBERD replied to the contrary. Only pres- 
sure blasting was employed. He added that he had 
no axe to grind in connection with Zircosil, but 
the change it had effected was really extraordinary. 
In a further reference to the results obtained by 
the addition of nickel to the iron mixture, he said 
that similar results were obtained when titanium 
was added instead. _ 

Commenting on the reference to the specializa- 
tion of labour, he said it was the team-work which 
had a great effect at his works. For instance, they 
were making drum-ring castings, ordinary sand 
castings, for friends in the electrical trade, and those 
castings were assembled un-machined, whereas cast- 
ings from other sources had to be machined. 

Mr. W. F. Trevis (Belling & Company) added 
that some 115,000 of these drum-ring castings had 
been supplied, and the number that had been re- 
turned was about 20 castings out of the whole. 


Other Pre-treatment 


Mr. PETTIT commented that it was like taking a 
breath of fresh air to read of a factory which was 
working under such ideal conditions. It was in- 
teresting to learn from the Paper that none of the 
castings were annealed, even “hob tops” with a 
large area of plane surface were wet ground and 
the dampness was taken out of the casting in the 
dryers normally used for drying enamel ware. He 
would have thought that with castings which had 
the whole of the surface ground off (which would 
relieve surface strain) some annealing would have 
been necessary. To what did Mr. Hibberd attribute 
his success—the particular design of the casting or 
the particular composition of the metal ? 

Mr. HIBBERD said it had been found by accident 
that, by putting the castings in the dryer immedi- 
ately after grinding they overcame the necessity for 
annealing. He felt that if Mr. Pettit saw more 
of the castings he would ask why it was the practice 
to grind them; but the company ground them to 
produce a still better surface than was obtained as- 
cast. 


Limitations of Plant 

Mg. BROWN said a member of the Institute had 
tried to use Zircosil in an impeller-type shot-blast 
plant, but could not hold it there at all; it was 
drawn out immediately by the exhaust and passed 
into the separator; indeed, several people had con- 
firmed this experience. The experience of Belling’s 
was in a cabinet-type shot-blast, and he would advise 
against their attempting to use it in the other type 
unless the power of the dust exhausting plant were 
cut down. 

Mr. Tipper asked what grade of shot was 
used for blasting. 

Mr. HippBerD replied that it was grade 16 shot, 
plus the 20 per cent. Zircosil. 

Mr. WittaMs, dealing with the point that, 
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if one attempted to use Zircosil in the impeller-type 
shot-blast it disappeared, said he had approached 
the suppliers of the material and had asked if they 
could supply a heavier grade; but they had said 
they could not do so because it was a natural 
product. 

Mr. Fox, as a supplier of Zircosil, said it was 
a natural product, an alluvial sand, and as such 
it had no edges such as were found in silica sand. 
Its use resulted in a battering effect, giving 
a much softer finish than did a silica sand. The 
average grade was about 80 mesh; they were 
slightly heavier grades of the sand, but they were 
rather difficult to get. 

Speaking of the use of the material in the im- 
peller-type plant, he said the grains were so small 
that they tended to pass into the flue when used 
alone, but when shot was added it tended to restrain 
the sand grains and prevent them being withdrawn. 
The material consisted chiefly of a chemical com- 
bination of zirconium (about 60 per cent.) and 
silica (about 35 per cent.), so that there was no free 
silica, and therefore its use had been approved by 
the Factory Department. 

Whilst he had not a great deal of knowledge of 
its use for dressing cast iron, he said it was used in 
the Potteries for dealing with earthenware, and 
although its effect was rather slower than that of 
silica sand, which was previously used, i.e., it had 
no cutting action, it produced a much softer and 
smoother and a more pleasant surface to work on. 


Contributory Factors 


Mr. H. W. Merritt said that presumably the 4 
per cent. of rejections quoted by Mr. Hibberd in- 
cluded blistering, pinholing, and so on, and asked 
if the Author could give any reason for the com- 
parative absence of cracking, which was the cause 
of quite a considerable proportion of the rejected 
castings in most works. 

Mr. HIBBERD said that rejects due to cracking 
were included in the 4 per cent. His firm had re- 
duced cracking immensely by maintaining the nickel 
addition to the iron mixture. 

Mr. BROWN added that the success achieved 
from the enamelling point of view was due to a 
large extent to the organization within the foundry; 
immediately the enamellers ran into trouble they 
would inform the foundry staff, who would help 
them to overcome it. 

Mr. HIBBERD said that without the foundation 
work that was done in the foundry, the good results 
achieved in enamelling would not be possible; the 
practice followed was laid down by his pre- 
decessors. 

Mr. H. WHITAKER commented that very little had 
been said about the enamel frit used, and asked if 
the achievement of so large a percentage of good 
products was attributable largely to the kind of frit 
they were using. 

Mr. HIBBERD replied that they had tried to apply 
different kinds of enamel to their castings, with 
varying degrees of success. They used what they 
considered to be the best frits for their purpose. 
‘The castings were the foundation of success, but it 
was necéssary for the frit to be chosen to suit. 
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Production Methods in the Enamelling Shop 


Personnel 


Mr. WHITAKER was very much impressed by the 
inspection system at Belling’s works; but at his 
own works, where there was a fairly big turnover 
of personnel, he did not think they could operate 
such a system. They had up-graded some of the 
sprayers to inspectors, and paid them extra, but he 
felt it would be very difficult to apply a system 
where every operator was also an inspector. 

Mr. HIBBERD replied that until about a year ago 
the turnover of labour in the works as a whole was 
very high indeed, but that was not so in either the 
enamelling department or the foundry. Most of 
the foundrymen were old hands and had served the 
company for from 27 to 30 years. Another matter 
which should be stressed was that parts left his 
enamelling department ready for assembly. In the 
old days, when castings were sent to the drilling 
department to have the holes made and cleared out, 
there was a lot of scrap; but nowadays the drilling 
and tapping machines were in the enamelling depart- 
ment. 

Mr. Dixon drew attention to the refer- 
ence in the paper to the use of furnaces having 
Carbofrax combustion chambers, and asked why 
the preference was for silicon-carbide combustion 
chambers and not, fused alumina, seeing that both 
materials were available at approximately the same 
price. 

Mr. HIBBERD said his first experience of the use 
of oil-fired furnaces was with the Carbofrax 
chamber. It was supplied by the furnace makers, 
and he could not say that it was better or worse 
than any other form. 


A MEMBER asked on what percentage of the cast- 
ings a groundcoat was used, and whether that had 
any bearing on the attainment of 96 per cent. good 
products. 


Mr. HIBBERD replied that a groundcoat was used 
on only two classes of castings—the hob plate and 
the “streamlined” front, and Mr. BRown added 
that the proportion of “ streamlined ” castings being 
processed at the moment was 10 to 15 per cent. In 
general, they tried to get a white or cream par- 
ticularly with one coat. 


Dr. Hurst asked whether any of the castings 
were re-processed; in other words, was the attain- 
ment of 96 per cent. good products the result of a 
single processing only ? 

Mr. HIBBERD was sure he was right in saying 
that the percentage of items that were re-processed— 
presumably by reason of a faulty application of 
enamel or something of that sort—was exceedingly 
small. Broadly speaking, the figure of 96 per cent. 
related to the production of fronts. The works 
produced one type of cooker having one coat of 
enamel anda heavier type of cooker with two coats, 
and all the black hobs had two coats. 

Dr. Hurst submitted that the matter was a very 
serious one, because his sub-committee had been 
fortunate enough to be able to make a study of the 


rejects of iron castings for enamelling. They had 
collected the returns from a large number of 
firms who were co-operating in the work, and it 
was found that the percentage of rejects that accrued 
in enamelling after first processing was very alarm- 
ing. They had been very careful to say that, 
although the figure was so large, they were aware 
that it was common practice in the enamelling in. 
dustry to send castings back for re-processing. 
There was no hole and corner business about it, 
and it was part and parcel of the ordinary routine, 
The figure they had arrived at for rejects, from re- 
turns (submitted by some 20 firms of which the sub. 
committee did not have details of their work or 
their standard of inspection) was 45 per cent. There 
was a vast difference between that figure and the 
96 per cent. good products from Belling’s works, 
It was very heartening to hear that one firm could 
achieve 96 per cent. good products, and he was con- 
cerned to try to find out what it was that enabled 
them to do so. 


Overworked Sand 


Mr. HIBBERD said it was quite easy to overwork 
the sand in the foundry, and that had a tremendous 
effect on the surfaces of the castings, even though 
the materials used were the best that could be 
obtained in the first place. At his works, they did 
not try to skimp materials either in making the cast- 
ings or in enamelling. He assured the meeting that 
the figure he had quoted actually was achieved, 
particularly in the case of fronts, which were in 
general of very thin-section metal and had some 
awkward corners. Every casting made was marked 
with the date of casting and there was a day-to-day 
check with the foundrymen, so that if anything went 
wrong in the processing it could be put right at an 
early stage. 

THE PRESIDENT, proposing the thanks of the meet- 
ing to Mr. Hibberd for his Paper, drew attention 
to one of the castings which had been circulated at 
the meeting. He noticed that this had a pin-hole 
and he wondered whether it would in fact enamel 
without showing any defect. When visiting Bell- 
ing’s works on the previous day he had some oppor- 
tunity of examining their products. Such cooker 
fronts as he had seen were enamelled cream, 
and they looked good. ' 


It was a fact that in his own organization produc- 
tion trials in the shop generally gave better results 
than were subsequently achieved under ordinary 
production conditions. That experience supported 
Mr. Hibberd’s argument as to the need for care in 
production to see that both in the making of the 
castings and in its subsequent processing there was 
adequate control at all stages of the process. 


Mr. Hibberd, he concluded, had surprised every- 
body by his results. The meeting wished to thank 
him for his very interesting Paper, and especially 
for having given the members the opportunity on 
the previous day to see what he had discussed 
therein. 


(The.vote of thanks was accorded with acclama- 
tion.) 
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Lloyd’s Shipbuilding Returns 
December Quarter, 1952 


Lloyd’s Register shipbuilding returns relating to mer- 
chant ships of 100 tons gross and upwards, for the 
quarter ended December, 1952, show that in Great 
Britain and Northern Ireland at that date, steamships 
and motorships under construction totalled 336 ships 
of 2,146,402 tons gross, an increase of 83,920 tons as 
compared with the previous quarter. It includes 133 
steamships of 974,621 tons and 202 motorships of 
1,171,681 tons. In the remainder of the Commonwealth 
there were under construction 18 steamers of 125,602 
tons and 16 motorships of 43,069 tons, making a total 
of 34 ships of 168,991 tons compared with 40 ships of 
148,127 tons in the previous quarter. Oil tankers of 
1,000 tons and upwards under construction totalled 103 
ships of 1,214,864 tons, an increase of 65,388 tons 
compared with last quarter. World figures of ships 
being built totalled 341 steamers of 2,804,079 tons and 
830 motorships of 3,313,317 tons, making a total of 
1,179 ships of 6,118,585 tons, compared with 1,207 ships 
of 5,864,873 tons in the September quarter of last year. 

Ships under construction in the principal districts in 
Great Britain and Northern Ireland are shown in 
Table I. 

Table 1.—Ships under Construction in Principal Districts of Great 
Britain and Northern Ireland. 


December 31, September 30, December 31, 
1952 1952. 1951. 
District. 

No. ‘Gross No. Gross No. Gross 
tonnage. tonnage. tonnage. 
Aberdeen va a 29,791 20 31,471 15 13,641 
‘ow P 3 63,550 4 74,389 6 114,150 
900 | 20 203,820 

2,990 3 


Greenock ..| 35 7 
Dundee ee 50,460 52,160 7 45,017 
Hartlepool ..| 10 52,430 9 46,530 9 53,170 
Hull .. --| 36 17,787 39 14,449 | 36 14,583 
Leith .. --| 18 40,291 14 36,707 15 606 
Liverpool ..; 15 117,832 15 105,330 18 129,383 
Middlesbrough | 14 165,635 | 15 161,166 17 168,998 
Newcastle-on- 

Tyne «| 41 389,668 39 360,363 | 44 442,597 
Southampton 7,808 9 8,138 10 11,478 
Sunderland ..| 29 209,369 | 30 203,348 | 29 196,332 

New Shipyard for Newport 


A new shipbuilding yard at Newport (Mon), the 
construction of which the Government has approved 
“in principle,” will be situated on a 50-acre site 
on the western side of the River Usk. The inten- 
tion is to build oil tankers of between 26,000 and 
32,000 tons and ore vessels. It will be the largest dry 
dock in South Wales. 

The Welsh Board for Industry states that the Govern- 
ment will include the yard in its capital investment 
Programme. No commencement date has yet been 
given. The board said that steel allocations were 
assured for construction of the yard and the subsequent 
ships. The scheme requires £1,500,000 capital. 


Allied Ironfounders Limited last week gave a cock- 
tail party to give the Press and others the opportunity 
of meeting Dr. Raistrick, the author of a new book 
dealing with the Coalbrookdale Company—one of their 
associated concerns. Mr. James Shaw received the 


guests amongst whom was Mr. Basil Darby, a direct 
descendant of Abraham Darby, the founder of the 
Coalbrookdale concern. 
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Application of Science to Industry 


An appeal for the prompt application of scientific 
knowledge in industry was the principal theme of 
an address by Sir Ellis Hunter, president of the 
British Iron and Steel Federation, and chairman and 
managing director of Dorman, Long & Company, 
Limited, at a civic dinner in Middlesbrough Town Hall 
to celebrate the centenary of the incorporation of the 
borough. 

“Nothing,” he said, “is more impressive than the 
scientific advances we have made in the past 20 years. 
What is not so impressive is the application of these 
advances to industrial processes. There too often 
appears to be an undue lag between scientific advances 
and their application in industry. A great contribution 
can be made to improving our terms of trade and 
raising our standard of living if means can be found 
of eliminating this time-lag. We in industry must 
apply our energies to facilitating the rapid translation 
of scientific advance to actual production. This is 
essential if we are to maintain our international posi- 
tion as an industrial nation.” 

Sir Ellis described the return of international com- 
petition in world markets as “not a bad thing.” It 
would be unworthy of our past, he said, to adopt a 
fearful attitude towards it. Rather should it be a 
stimulus to all of us to prove our ingenuity as manu- 
facturers, our capacity for organization, and our re- 
sourcefulness as salesmen. “I see no reason,” he con- 
cluded, “‘ why we cannot accept such a challenge cheer- 
fully, and in the confident belief that, as a nation 
and locally, we can not only hold our own, but move 
forward successfully into the new conditions which 
will mark the coming years. . 


Tees-side Industrial Outlook 


Reporting that at the end of 1952 there were 
nearly 3,000 unemployed on Tees-side, an increase 
of 700 on the previous year, but lower than the figures 
in the intervening months, the annual report of the 
Tees-side Industrial Development Board expresses the 
view that the Board should adopt a cautious attitude 
about the future employment position and recognize 
the oft-expressed challenge that without greater pro- 
ductivity. the industrial rewards for Tees-side may be 
less satisfying. 


Mr. J. C. H. Booth, who was re-elected president 
of the Board at its annual meeting, said that between 
1945 and 1949, when restrictions on capital expenditure 
were imposed, extensions had been carried out to 33 
existing industries on Tees-side and 20 new industries 
had been established. The process of diversifying 
should not be allowed to stop, especially as it was in 
this direction they had-to look to take up any slack 
in employment which might occur from time to time. 
Tees-side had a number of natural advantages which 


made industrial expansion easier than in other parts 
of the north-east. 


Sir Alfred Herbert Paper, 1953.—Sir John Cockcroft, 
C.B.E., F.R.S., director of the Atomic Energy Research 
Establishment at Harwell, has accepted an invitation 
from the Institution of Production Engineers to present 


the Sir Alfred Herbert Paper in 1953. His subject is 
the “Industrial Applications of Atomic Energy.” The 
Paper will be presented at a meeting of the Institution 
in the Sheldonian Theatre, Oxford, on July 24, 1953. 
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Imports and Exports of Iron and Steel in December 


The following tables, based on Board of Trade 
returns, gives figures of imports and exports of iron 
and steel in December. Figures for the same month in 


_ Total Exports of Iron and Steel by Destination 


Month ended Twelve months ended 
December 31, December 31. 


1951. 


Destination, 


Channe! Islands 
Gibraltar 

Malta and Gozo 
Cyprus 
Sierra Leone .. 

Gold Coast 

Nigeria 

Union of South Africa’ 
Northern Rhodesia .. 
Southern Rhodesia .. 
Tanganyika 


Hongkong 
Australia 
New Zealand 
Canada 
Jamaica 
Trinidad 
British Guiana 
Anglo- Rgyptian Sudan 
Other Commonwealth 
Irish Republic 
Soviet Union 
Finland 
Sweden 
Norwa 
Icelan 
Denmark 
Poland 
Germany 
Netherlends 
lgium 
France 
Switzerland 


Yugoslavia 

Greece 

Turkey 

Netheriands Antilles. 
Belgian Congo as 
Angola 

Portuguese E. Africa 
Canary Islands 

Syria .. 


— Arabia" 
Iraq .. 

Tran 

Burma 

Thailand 

Indonesia 


China 
Philippine Republic 


Ecuador 
Peru 
Chile .. 
Brazil .. 
Uruguay 
Argentina 


Other foreign vie 18,196 


| 

| 

Venezuela... 
| 

| 

| 

| 


TOTAL .. 186,074 | 


220,392 | 2,602,684 | 2,498,842 


1951 are given for the purpose of comparison. and 
totals for 1952 and of 1951 are also included. (All 
figures in tons.) 


Total Imports of Iron and Steel and Origin 


Month ended 


| Twelve months ended 
December 31, 


From December 31, 


India .. 

Canada 

Other Commonwealth 
countries and the 
Trish 

Sweden ‘ 

Norway 

Germany 

Netherlands .. 

Belgium 

- 

France 


16 531 
16,798 49,313 175,289 


1 
3,562 


U.S.A 
Other fore ign coun- 


34 043 53,105 578,718 
tries 


21,642 15,921 237,075 
94,067 | 215,261 | 882,855 | 2,460,490 


Iron and steel scrap and waste, fit only for the recovery of metal 
1 34,104 , 85,396 | 589,436 | 734,290 


Total Exports of Iron and Steel by ¢ Group 


ToraL .. 


| Month ended | 


Twelve months 
December 31, 


| ended December 31, 
1951. 1952. 1951, | 1952, 


Pig-iron on 362 
Ferro-tungsten 
Other ferro-alloys . 
Ingots, blooms, billets, 
and slabs .. ee 
Iron bars and rods . 
Steel and tinplate bars 
and wire rods 
Bright steel bars 
Alloy steel bars and 


Product. 


15,967 4,725 
39. 92 
2,466 3,205 


5,265 160 
8,285 3,318 


11,216 1,834 
28,842 16,586 


15,655 16,260 
164,809 116,176 


153,619 127,560 
2 10,959 


rods 
Other steel bars and 
rods 


Angles, shapes, and 
sections 
Castings and forgings 
Girders, beams, joists, 
and pillars (rolled). 
Hoop and strip 
Tron plates and sheets 
Tinplate 
Tinned sheets. . 
Terneplates and deco- 
rated tinplates  .. 
Other steel plate (4 in, 
thick and over) .. 
Galvanized sheets 
Biack sheets .. 
Other coated plates 
and sheets .. 


Do., in. dla. .. 
Wrought- iron tubes .. 
Railway 

Wire .. 

Cable and ro 

Wire nails, e 
Other nails, tacks, ete, 
Rivets and washers .. 
Wood screws .. ‘ 
Bolts, nuts, and metal 


263,160 
53,884 
144,497 


239,721 
68,076 
148,550 


11,845 


Springs 
Holloware 
Doors and windows .. 1,825 


Tora, including other net listed above 
| 6,074 | 220,392 1 2,602, 634 | 2,498,842 


1951. | 1952, 1951. 1952, 


FEBI 


| 
1951. 1952, 1952. 
| 822 13710 | 
308 2,942 2'385 
| 97 942 | 
cers 823 4,941 7,501 161 8,678 | 2,020 18,600 
‘| 2,014 1,945 21,931 29,008 
4,894 3,118 | 22'601 | 39/221 ‘| 2014 | 
3,416 4.103 | 51,921} 50,184 4,100 | | 
10,708 | 12,364 | 128,526 | 136,757 | | | 
1576 16,187 33,201 | 187,740 | 311,372 
3°445 3.986 | 37,747, 53,518 | | | 
‘77 | 3245 16.878 | 28.597 
ow 606 679 6,648 6,442 
a ee oe 
Bahrein, Qatar, and 1,733 19,931 
Truclal Oman 560 |{ |} 7900 |{ 
tan... ..| 6,290 73,541 | 66,843 
2733 | 26,777 23,172 
202 | 419 4,612 3.846 
1,458! 2,490| 47,436 27.106 
x 317,910 | 297,384 
| | 108°300 150,655 
9,262 | 268,893 | 185,147 
2:683 22.751 27/888 
re 39,085 | 48.898 
835 | 1.082 | 9.880 20117 
24.979 | 37; 
| 80.717 66,518 | 
"18 | 1| 2,276 
e470 | 112,739 | 
5,392 6,601 | 61,713 | 64,592 | 
154 428 2:619 3,0 
5,230 7,821 70,088 76,817 
2 
11,603 | 10,144 sae) 
| 768 1,602 : 612 : 
Portugal 628 1314 | 12,181) 10,235 | 28 
pain 224 581 4,510 9.1 
777 4,033 | 31,082 | 22/888 263 
| | 2'867 | 3915 | 72,620 | 54,02 
1,972 126 | 8,641 4,525 867 6 | 
aa "386 666 2,502 3,861 26,007 | $1,625 | 239,655 om 
629 2,61 d 
778 4,031 5,066 15,709 | 20,167 
| 977 10 2'830 5.709 0,167 
46 8,484 | 19,532 
— 1,002 | 20.771 | 15,465 | 
— 669 4,550 37,537 37,136 
189 457 2.333 7,236 4189 6.428 70,701 
293 4,101 | 23.552! 50/832 | | | | 
= | ‘569 15,760 17,589 211,225 
1,278 1,459 | 14,240 12,673 58,676 
1,051 1,194 15,255 13,474 
O51 1,736 | 10,250 | 16,690 2,006 | 
ll 23 | 4,543 | 813 354 490 0,775 3540 
410 | 661} 3,088 5,245 732 
4,598 | 2,165 | 135,982 | 46,492 
ats | 1138 | 5307 | 1,984 1,644 | 28,905 | 22,241 
2 J J | 
5458) | 984 | 80 
792 | 984 | ons Chains, ete, .. 714 65 
1,508 | | 29'866 20,358 | | 
a 857 | 120 10,596 | 4,1 | 123 | 21, 
= | 35,295 
: 
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It is the considerable proportion of 20 
Mule Team Borax (or, in the case of some 
acid-resisting enamels, Boric Acid) which 
makes vitreous enamelling possible without 
causing warping of the metal base. 

In addition, Borax is used for neutralizing 
the ware after pickling ; it prevents rusting 
and helps the ground coat to adhere. 20 
Mule Team Borax plays an important part, 
too, in imparting a bright, glistening finish 
which is easy to clean and maintain. 


20 MULE TEAM 


BORAX CONSOLIDATED, LIMITED 


Telephone : MINcing Lane 7333 


B.0; 
BORIC OXIDE 


20 Mule Team Borax is available in 
ordinary decahydrate form, or as Neobor 
(pentahydrate) or as Dehybor (anhydrous). 
Our Technical Department will be glad to 
advise you on the best use of 20 Mule 
Team products. <A 64-page handbook 
‘Vitreous Enamels, containing a wealth of 
valuable technical information, is yours for 
the asking. 


REGIS HOUSE - KING WILLIAM STREET - LONDON . 


HAVE YOU TRIED BORAXO? CLEANS DIRTY HANDS 
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2,019 
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9,721 
8,076 
8,550 
1,845 
6,479 
7,914 
3,676 
4,825 
1,541 
1,942 
5,540 
6,917 
3,870 
2,9 
9,972 
5,440 


Personal 


Mr. F. M. HAWTHORN has been appointed a director 
of Shanks & Company, Limited, Barrhead. 


Mr. R. L. PACKER has taken up his duties as London 
branch manager of British Insulated Callender’s Cables, 


Limited, in succession to Mr. F. SAMUEL, who is retiring 
on March 8. 


Mr. JOHN ALCOCK, chairman and managing director 
of Hunslet Engine ‘Company, Limited, Leeds, left last 
week-end on a six-week business tour of South Africa. 


Mr. R. L. Brown, chairman and managing director 
of Hopkinsons, Limited, engineers and ironfounders, 
etc., of Huddersfield, has arrived in Johannesburg on a 
business visit to South Africa. 


Mr. PETER LESLIE OSBORN, great-grandson of the 
founder of Samuel Osborn & Company, Limited, Clyde 
Steel Works, Sheffield, has been appointed a director of 
the subsidiary firm, Osborn-Mushet Tools, Limited. 


Mr. G. S. HELME, T.D., A.M.LE.E., manager in Scot- 
land for Lancashire Dynamo & Crypto, Limited, has 
retired after 21 years’ service in that capacity. The com- 
pany will, however, continue to use his services as a 
consultant. 


Mr. JAMES PATERSON and Mr. C. R. D. BROWN 
have resigned from the board of Vactric, Limited, 
Newhouse Industrial Estate, near Glasgow, and to fill 
the vacancies the Treasury have nominated Sir Lionel 
Lowe and Mr. E. J. Barnsley as directors. 


THE NATIONAL Coat Boarp has appointed Dr. R. J. 
Mor ey to be director-general of carbonization in suc- 
cession to Mr. L. O'Connor who has resigned. Dr. 
Morley is at present the ammonia technical manager 
with Imperial Chemical Industries at Billingham. 


THE DIRECTORS of the American Institute of Mining 
and Metallurgical Engineers recently announced that the 
Robert W. Hunt award for 1953 would be given to Dr. 
J. H. Chesters, for his paper entitled “ Flow Patterns 
in Open-hearth Furnaces,” presented at the 1951 Con- 
ference at Cleveland, Ohio. 


Mr. Harry CRrIVAN, who is taking over the newly- 
created post of head of the department of metallurgy 
at Coatbridge Technical College, was instrumental in 
replacing Belgian by Scottish «moulding sands during 
the war. Mr. Crivan was educated at Allan Glen’s 
School and the Royal Technical College, Glasgow. 


AT A PRESENTATION at which long service was recog- 
nized at the works of H. W. Lindop & Sons, Limited, 
malleable iron and steel alloy founders, two of the reci- 
pients had worked together for 47 years. They are 
Mr. W. F. Jones and Miss MABEL EVENSON. For them 


it was a double celebration as they are shortly to be 
married. 


Mr. EDMUND SAYERS has retired after 20 years as 
manager of the British Thomson-Houston Company’s 
aero and auto equipment sales department at Coventry. 
He has had 48 years’ service with the firm. He is 
succeeded by Mr. V. A. HiaGs, assistant manager of 
the department since March, 1951, and senior technical 


Officer at the Ministry of Aircraft Production from 1941 
to 1946. 


Mr. H. H. MaArRDON, B.SC.(ENG.), M.I.CE., 
M.I.MECH.E., M.I.STRUCT.E., M.AM.S.C.E., head of the 
plant engineering division of the British Iron and Steel 
Research Association, is relinquishing his position to 
take up the appointment of chief project engineer, Ash- 
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more, Benson, Pease & Company, Limited. Dr. H.R 
MILLS, PH.D., B.SC.(ENG.), M.I.MECH.E., who has been 
appointed acting head of the plant engineering division, 
will remain head of the division’s mechanical engineering 
section. 


Promorers of the scheme for a new shipbuilding 
yard at Newport are the Bailey Shipbuilding Develop. 
ment Company, Limited, which was registered as a new 
company last July, and Group-Capt. Georg: 
BUCHANAN BAILEY, who has been largely responsible for 
initiating the negotiations. Group-Capt. Bailey is chair. 
man and managing director of C. H. Bailey, Limited, the 
Newport dry dock owners and shiprepairers. He is, too, 
chairman and joint managing director of the Cardiff 
Junction Dry Dock & Engineering Company, Limited, 
a subsidiary of C. H. Bailey, Limited, and chairman of 
the Tubal Cain Foundry & Engineering Works, Limited, 
Cardiff. A prominent figure in South Wales industry, 
he has served as chairman of the joint ports committee 
of the Industrial Association of Wales and Monmouth- 
shire. 


Obituary 


Mr. WILLIAM H. BaRKER, aged 67, managing direc- 
tor of the Rother Vale Manufacturing Company, 
Limited, died recently. The firm, inter alia, produce 
wood-fiour for foundry use. 


WITH THE DEATH of Mr. WILLIAM HAROLD Pricz 
recently, at the age of 55, Walsall has lost one of its 
most popular and colourful foundry personalities. In 
his work he was a self-made and successful man, but 
he always found time for a wide range of other activi- 
ties: Mr. Price first joined Mason & Burns, Limited, 
the Pleck Road ironfounders, as a patternmaker in 
1916. In 1943, he was appointed works manager and 
became a director of the company three years later. 


Mr. H. PELHAM LEE, a pioneer in the manufacture of 
car engines, who has died at the age of 75, was founder 
and chairman of Coventry Climax Engines. Mr. Lee 
worked at a bench at the Daimler Company before 
founding the firm of Lee-Stroyer in 1903. Among the 
products of that company were the engines for the 
tractors for Sir Ernest Shackleton’s South Pole expedi- 
tion. Later the firm’s name was changed to the Coven- 
try Simplex Company. Coventry Climax Engines, 
Limited, was formed in 1917 and during the first world 
war their products were used in most leading light cars, 
including the Bayliss Thomas, Clyno, Albatross, Waver- 
ley, Horstman, Wiggan and Barlow. Later the firm 
turned to the making of Diesel engines and trailer fire 
pumps. 


THE DEATH is announced of the doyen of the Belgian 
foundry industry, Mr. JAcGUES VARLET, who was one of 
the world’s foremost exponents of loam moulding. It 
was in 1922, that he first lectured in this country on his 
favourite subject, when his outstanding contributions to 
foundry practice were recognized by awarding him 
honorary membership of the Institute of British Foun- 
drymen. For over thirty years, he has been connected 
—either as manager or consultant—to Esperance 
Longdoz the well-known Liége foundry. He was never 
happier than when acting as host to his British friends, 
taking the opportunity to recall his experience as a foot- 
baller, his adventures under the German occupation 
and pride in the achievements of his firm. In recent years. 
he did not enjoy good health, but to the end he retained 
his interest in his profession. To his family and to the 
Belgian foundry industry sincere sympathy is extended 
in the irreplaceable loss they have sustained. 
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DURAXNo PLASTIC FIREBRICK 


COMPOSITION 
- Supplied ready mixed for immediate 
use. Suitable for rammed linings and 
patching existing Durax No. I or 


firebrick linings. Service temperature 
range 1300/1650°C. 


DURAXNo REFRACTORY CONCRETE 


For casting in situ and making special 
shapes. Supplied dry. Special 
characteristics include —rapid setting 
as hard as firebrick: pours into 
position: no permanent volume 


change: little tendency tospall. Maxi- 
mum service temperature 1300°C. 


DURAXNo REFRACTORY CEMENT 


A finely ground air setting cement 
for jointing all types of firebricks. 
Supplied dry. Special characteristics 
include: — produces thin and strong 
joints: negligible shrinkage: highly 


refractory: economical in use. Maxi- 
mum service temperature 1650°C. 


* Fully descriptive 


on GENERAL REFRACTORIES LTD 


of Durax is available on request. Genefax House * Sheffield I0 - Tel. Sheffield 31113 (6 tines) 
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News in Brief 


THE BUSINESS-EFFICIENCY EXHIBITION is to be held 
at Olympia from June 16 to 26. 


‘THE THIRD NATIONAL POWER FARMING CONFERENCE, 
will be held from February 10 to 12 at Cheltenham. 


Ruston & Hornsby, LIMITED, recently were hosts to 
145 long-service employees and ex-employees. Mr. 
Crossby and Mr. Pollard from the Australian company 
were also present. 


Mr. D. G. R. Comport, director of William Green - 


& Company (Ecclesfield), Limited, ironfounders of Shef- 
field and Ecclesfield, reports immediate large orders and 
a new market, following a 20,000-mile trip covering 
South Africa and Rhodesia. 


THE ANNUAL SOCIAL GATHERING of Qualcast, Limited, 
grey iron foundry division, Derby, was held at the King’s 
Hall, Derby, on January 30. Mr. V. Jobson, chairman 
and managing director of Qualcast, Limited, presented 
long-service awards to many employees. 


A NORTHERN OFFICE of Hadley Sound Equipments, 
Limited, of Smethwick, Staffs, was opened at Deans- 
gate House, 274, Deansgate, Manchester, as from Feb- 
ruary 2. The manager is Mr:. A. E. Stocker, who 
has been the company’s northern representative for 
some time. 


OAKENGATES AND DISTRICT EMPLOYMENT COMMITTEE 
were told last week by Mr. J. Kirkham, of Allied Iron- 
founders, Limited, that he was drafting a training 
scheme for the ironfoundry industry. He was seeking 
permission to call a meeting of employers to discuss 
the matter. 


THE SIXTH ANNUAL CONFERENCE Of Incorporated Plant 
Engineers will be held at the Palace Hotel, Southport, 
from May 20 to 22, for which the theme will be 
Management and the Plant Engineer. Details may be 
obtained from the secretariés at 48, Drury Lane, 
Solihull, Birmingham. 


““T SOMETIMES THINK that Anglo-American produc- 
tivity team reports do more harm than good because 
they tend to underrate what we are doing in this 
country,” Sir Arthur Smout said when he presented 
awards to the students of Dudley and Staffordshire 
Technical College at the annual distribution of prizes 
on January 26. 


RUBERY OWEN & ComMPaANy, LIMIZED, of Darlington, 
the parent firm of the Owen Organization, have closed 
down their small office at 55, Mitchell Street, and 
opened a new suite of offices at 11, Royal Crescent, 
Glasgow. Mr. A. G. B. Owen, chairman of the 
Organization, travelled north on January 28 for the 
official opening of the new premises. 


MONSANTO CHEMICAL COMPANY, U.S.A., announce the 
creation of a new division, the Overseas Division, which 
will co-ordinate the operations of all of Monsanto’s 
interests outside the United States, including the export 
sales of Monsanto Chemical Company. Mr. Edward A. 
O’Neal, junr., is to be head of the new division. He is 
chairman of Monsanto Chemicals, Limited. 


THE MIDLAND SECTION of the Institute of Vitreous 
Enamellers have organized a dinner/dance, to be held 
at the Star and Garter Hotel, Wolverhampton, on 
Friday, March 20, at 7 p.m. for 7.30 p.m. (informal 
dress). Accommodation is limited and applications 
for tickets (19s. each) will be taken in strict rotation. 
They should be made to the honorary secretary, Mr. 
D. Sleath, Borax Consolidated, Limited, 87/89, Edmund 
Street, Birmingham, 3. 


APPROXIMATELY 1,500 employees at the Banbury fac- 
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tory of the Northern Aluminium Company, Limited, 
started short time working from February 1. With 
the exception of sheet-metal workers, for whom there 
is sufficient work, the men will not work a Sunday 
evening or Monday morning shift. The decision to 
work the new hours was made by the management in 
consultation with the joint production committee and 
the unions, as representing the best way of sharing the 
available work between the firm’s 3,000 operatives. 


ENTRY TO the university from school might produce 
good “ slide-rule” technicians or research workers but 
was unlikely to produce the executive engineers or 
those able to direct research, said Mr. C. L. Old, 
principal of Wolverhampton and Staffordshire Techni- 
cal College, at the college annual prize distribution 
on January 28. Mr. Old said that the passage through 
a technical college, involving part-time study and train- 
ing in one of the many industrial schemes available 
to-day, was the finest preparation for a career in 
engineering or applied science. 


A CUMBERSOME WOODEN LATHE for general industry, 
made and used by Matthew Boulton at the Soho 
Foundry, probably, it is thought, for experimental pur- 
poses, is one of the historic relics on show at the “ 150 
Years of Machine Tools” exhibition which opened at 
the Birmingham Museum of Science and Industry on 
January 23 and which will remain open until April 26. 
Another of the unusual exhibits is a treadle-operated 
rose turning engine, dated 1760, which was once in the 
private workshop of Louis XVI of France. It was used 
for producing decorative designs on jewellery. 


THERE WAS a serious outbreak of fire in an inspection 
department at the Bradford foundry and engineering 
works of Hepworth & Grandage, Limited, recently. 
The fire started at 8.20 p.m. in a brick and timber build- 
ing, with a corrugated roof, where piston rings are heat- 
treated, and spread to a cloakroom, destroying clothing 
belonging to night-shift workers, and by the time the 
fire brigade arrived the shed was ablaze almost from 
one end to the other. Damage, estimated at £30,000, 
included a certain amount of expensive equipment, but 
it is not expected that production will be much affected. 


THE INSTITUTE OF METAL FINISHING has rejected the 
productivity team’s suggestions that the cost of machine 
tools should be cut by reducing the quality of their 
finish. It should be realized, the Institute comments, 
that it is essential for machine tools to be well finished; 
the recommendation that a return should be made to 
wartime finish—that is, a coat of grey paint on an un- 
filled casting—would be likely to have serious reper- 
cussions on the industry’s export trade in particular. 
It is further pointed out by the Institute of Metal 
Finishing that it would adversely affect the useful life 
of the machine and probably its productive power. 

THE NATIONAL RESEARCH CORPORATION of Cam- 
bridge, Massachusetts, announce that at a recent meet- 
ing of the directors of British American Research, 
Limited, manufacturers of high-vacuum equipment, 
resignations were accepted from the EARL OF SELKIRK, 
chairman, and RicwHarD S. Morse, director. The 
agreement, under the terms of which British American 
Research, Limited, acquired certain rights, patents, 
technique, and know-how from National Research 
Corporation, has been terminated, and the American 
concern has recently disposed of its entire holdings in 
this company. It has been further agreed that neither 
British American Research, Limited, nor its associate, 
Daniel Varney, Limited, will have, or refer to, any 
relationship with National Research Corporation and 
that the use of the name, British American Research, 
Limited, will be discontinued. 
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Mustrations of 
Supinex in use 

by courtesy of 

Messrs. S. A. Rhodes, Ltd., 
Hyde, Cheshire. 


THE AMAZING PROPERTIES OF 


CORE BIN DE 
AN ENTIRELY NEW TYPE OF BINDER, STARTLING IN ITS PERFORMANCE— 


@ ALMOST COMPLETELY FUMELESS 
AND GASLESS 


@ LOW PRICE REDUCING YOUR 
COSTS PER TON OF CORE SAND 


Developed and manufactured by : 


F.& M.SUPPLIES LTD 


4, BROAD STREET PLACE, LONDON, E.C.2 Telephone: LONdon Wall 7222 


Free working samples gladly supplied on request. 
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Raw Material Markets 
Iron and Steel 


With 104 blast furnaces in operation and another due 
to be started up very shortly, a steady rise in pig-iron 
production is assured. Coke supplies are reasonably 
adequate and deliveries of iron ore abundant. Total 
imports last year reached 9,693,864 tons, a figure nearly 
1,000,000 tons in excess of the 1951 tonnage, and stock- 
piles at blast furnaces are substantial. Against this 
background a more confident note is developing in the 
iron trade. 

Foundrymen are receiving their allocated tonnages 
with greater regularity, and if the demand for light 
castings is less active at present, the foundry trade as 
a whoie has still in hand a volume of orders sutficient 
to ensure regular employment over the next two or 
three months. 

So heavy are the demands made upon the British 
steel plants that it has not yet been possible to increase 
to any material extent the flow of home-produced steel 
semis to the re-rolling plants. In time, no doubt, this 
position will be adjusted, but up to date it has not 
been possible to cut down the heavy imports of material 
from the Continent. The total intake of foreign iron 
and steel last month exceeded 215,000 tons and the 
figure for the year was 2,460,000 tons—nearly three 
times the tonnage imported in 1951. There is still a 
very active demand for small-sized billets, while the 
high activity of the sheet mills involves a heavy con- 
sumption of sheet bars and slabs. 

Steelmakers are not yet in a position to report any 
easement of the pressure for deliveries of rolled steel 
products. Current outputs are being promptly cleared 
and there have also been some withdrawals from works’ 
stocks, but the demand is positively overwhelming. 
Add to this a moderate revival of activity in the export 
trade and it will be seen that the mills are working 
under extreme pressure. The output of plates and 
sheets is still quite inadequate to satisfy all requirements, 
and home consumers look with a jealous eye upon the 
increased tonnages which have been licensed for ship- 
ment abroad. On the other hand, oversea trade in mer- 

chant bars seems to have been taken by the Belgian 
rollers, who are still quoting cut prices. 


Non-ferrous Metals 


There has been something like a collapse on the lead 
market, where only a few weeks ago the trend was very 
firm in view cf the threat to Australian shipments. Con- 
sumers do not seem to be displaying a great deal of 
interest, and the existence of the backwardation robs 
the market of much of its appeal as a medium for 
hedging. At the moment the indications are that a 
lower price level will be seen, but whether the market 
will get back into the £80s is not so certain. Con- 
sumer demand is far from gocd just now, and a falling 
market is no encouragement to the buyers. Zinc has 
lost ground, and here, also, trade demand is disappoint- 
ing, and it seems likely that Metal Exchange stocks will 
increase during the coming weeks. This is, of course, 
all to the good from a hedging point of view, for it 
should lead to the establishment of a contango suffi- 
ciently large to encourage operators to sell forward. 
Early in January a backwardation was in evidence and 
market developments were rather disappointing to the 
trade, but matters have now improved materially. Last 
week saw the American price down by 50 points to 
12 cents. equal to about £96 per ton. 

Trading in scrap is not very brisk these days, but 
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this applies more to brass than to copper, where the 
highest grades are in fairly good demand at full prices, 
As we write, no further developments have taken place 
in regard to the reported desire by Chile to secure an 
increase of 3 cents in the price at which she is market- 
ing her copper, but it does not seem by any means 
impossible that something will come of this. Demand 
in the United States seems to be as good as ever and 
the rate of delivery to consumers quite remarkable. On 
the other hand, figures reported for consumption do 
not altogether tally with deliveries, so it may be that 
some copper is going into stock. 

The tin market has been firm. It has been re. 
ported that a contract has been concluded for the sale 
over the next three years of Bolivian concentrates to 
this ccuntry. 

Official zinc quotations were: — 

January—January 29, £85 to £85 10s. February— 
January 30, £84 10s. to £85; February 2, £84 12s. 6d. 
to £84 15s.; February 3, £82 10s. to £82 15s.; February 
4, £82 to £82 10s. 

April—January 29, £85 5s. to £85 10s. May— 
January 30, £84 15s. to £85; February 2, £84 17s. 6d. 
to £85; February 3, £82 15s. to £83; February 4, 
£82 10s. to £82 12s. 6d. 

Official prices for refined pig-lead :— 

January—January 29, £96 5s. to £96 10s. February 
—January 30, £95 to £95 10s.; February 2, £96 Ss. io 
£96 10s.; February 3, £94 to £94 10s.; February 4. 
£94 to £95. 

April—January 29, £93 5s. to £93 10s. May-- 
January 30, £92 5s. to £92 10s.; February 2, £93 10s. 
to £93 15s.; February 3, £91 10s. to £92; February 4. 
£92 5s. to £92 10s. 

Official tin quotations were as follow:— 

Cash—January 29, £963 to £964; January 30, £965 
to £967; February 2, £967 to £968; February 3, £970 
to £972; February 4, £979 to £980. 

Three Months—January 29, £944 to £945; January 
30, £946 to £947; February 2, £946 to £946 10s.; Feb- 
ruary 3, £950 to £951; February 4, £950 to £951. 


House Organs 


One and All. Vol. 1, No. 3. Issued by Tangyes, 
Limited, Cornwall Works, Birmingham. 

This quarterly is mainly devoted to business relations 
with the various agencies throughout the world. Its 
distribution to the whole of the staff is or would be 
a good practice as means of interesting them in the 
“overseas” side of their productions. 


Peco Products Quarterly. Vol. No. 3. Issued by the 
Projectile and Engineering Company, Limited. 
Acre Street, Battersea, London, S.W.8. 

This four-page pamphlet contains articles on injec- 
tion moulding machines for the plastics industry and a 
new cold-chamber die-casting machine of the pressure 
type, handling up to 44 lb. of aluminium. It is desig- 
nated 5(c) and can be either hand or automatically 
operated. The bulletin is available to our readers on 
writing to Battersea. 


The Bulletin of the Association of Bronze and Brass 
Foundries. No. 31. 

Very well presented are the minutes of the council 
and area meetings of this Association. -Somehow the 
Editor manages to remove “stuffiness” from the 
findings and make them quite good reading matter. 
One thing reported is the sending of their conditions 
of sale to the Purchasing Officers’ Association—an 
action worthy of emulation by similar bodies. There 
is a reprint from the JouRNAL of Mr. Hudson’s report 
on the Paris productivity conference, and a note as to 
the taking of the Census of Production. 


Vol. 


T 
con 
anc 
Am 
this 
tha 
bat 
for 
ori; 
she 
5 col 
the 
; of 
It 
201 
up 
mé 
of 
ad 
m 
fr 
es 
A 
2 ti 
si 
in 
tk 
tl 


